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BRIEFLY TOLD. 
a 

ENGLAND AND HER Gas Coats.—In our issue for August 20th last 
we had occasion to make trifling comment on the coal supply of 
England, our remarks naturally having more connection with that 
supply in so far as coal for gas making was concerned. It seems that 
our comment was warranted, for since then several exports of gas coal 
to the mother country have been made, notably one shipment of 
perhaps 4,000 gross tons~to the South Metropolitan Gas Company, of 
London, whose managing man, Mr. Livesey, has posed as the gas con- 
troller of the English Metropolis for well over three decades. His 
fame as the controller of that vast supply is hard piled, since he knew 
and appreciated in the earlier days of his association therewith how 
many bogs had to be paved. However, coming back to our story, wita 
a view to illustrating how the tide of gas coal flows, we reproduce 
the following editorial entitled ‘‘ American Coal in London and 
Europe,” that appeared in the Journal of Gas Lighting, dated August 
28th : 

‘*One swallow, we know, does not make a summer, nor does one 
cargo of Philadelphian coal in the River Thames make a wholesale and 
permanent invasion of the English coal market by American mineral. 
But, as in the one case so in the other, its advent is of significance. So, 
in fact, it has been recognized to be by the Daily Press; for at the 
latter end of last week it was impossible to open any newspaper with- 
out receiving the information that the steamer ‘Queenswood,’ with a 
cargo of something less than 4,000 tons of Philadelphian gas coal, had 
arrived in the Victoria Dock, and that her cargo was being unloaded 
for lighterage to the works of the South Metropolitan Gas Company. 
Indeed, some of those papers with ill-balanced judgments that have 
been talking so much of such little value about the coal difficulty of 
late have attached an altogether exaggerated amount of importance to 
this incident ; for, as has been pointed out in these columns more than 
once, it is impossible for American coal to be profitably put on the 
English market in any but the most abnormal of times, such as the 
present. That is evident from a consideration of the freight difficulty. 
The ‘‘ Queenswood’s” cargo, it is stated, was carried at a rate of 16s. 
per ton, which is under rather than over the usual freight charge trom 
the.States to this country. The freight from the Tyne to the Thames is, 
on an average, about 3s. 6d.; and it is obvious that it will never be 
possible for the two figures quoted to come within measurable distance 
of being equal, especially bearing in mind the difficulty which any 
additional coal vessels that might be sent eastward across the Atlantic 
would experience in finding cargo for the return journey westward. 

‘It is further obvious that a difference of, say, 12s. per ton in freight 
could not be counterbalanced by a correspondingly lower f.o.b. price 
in any ordinary years, when Durham gas coal is shipped at about 6s. 
to 7s. aton. Indeed, if report be correct, the shipping (f.o.b.) price of 
the recently unloaded cargo was 12s. per ton, which is only about 5s. 
less than the highest prices marked at the present time for Durham 
coal. This leaves, even under the existing abnormal conditions, a 
balance of 7s. to 8s. a ton against the American coal. As, however, 
Mr. Livesey has purchased the cargo in question on the strength of an 
estimated make per ton of 15,000 cubic feet of gas, the experiment—for 
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such it is—was well worth the making just now. We have no doubt 
that, in accordance with his accustomed generosity to the industry, 
Mr. Livesey will in due time let us know the result. What, of course, 
has to be determined is not only the quantity of gas produced and its 
illuminating power, but also the value of the residual products. 

‘* Whatever the outcome of the experiment, the advent of American 
coal in London serves as a useful reminder to the English coal owners 
that there is a limit totheir monopoly. At reasonable prices, of course, 
their coal must always command the home market, and, within stricter 
limits, the Continental markets also. But, with the possibility of Amer 
ican intervention present in their minds when coal in this country rises 
considerably above the normal level, the colliery proprietors here must 
recognize that, now that the American coal fields are being rapidly de- 
veloped (and their output is the heaviest of any nation), a bound has 
been marked beyond which it will not be possible for them to go far 
for any considerable length of time. It is, however, rather from the 
competition of American with British coal in neutral markets that we 
look for appreciable relief of the present situation, and a safeguard 
against any future rises. Our readers need no telling that the scarcity 
of coal in the home markets during the past 12 months has been in no 
small measure due to the increased export of our coal to other countries. 
If, therefore, as we have before pointed out, the demand of those other 
nations can be met by shipments from America, every ton so supplied 
releases a ton of English coal for sale at home. And that very desir- 
able consummation is now being brought about to a steadily growing 
extent. 

‘‘Ttaly has received numerous cargoes of American coal; and 
a Newport collier has delivered over 3,000 tons at Cronstadt—the first 
cargo of U.S.A. coals placed in Russia; France is about to receive 
seven cargoes from Philadelphia, and the representative of some Amer- 
ican collieries, who appeared on the Coal Exchange last Friday, re- 
ported having concluded a contract for the delivery of 100,000 tons at 
Havre. 

‘*What with the competition of American goods with our iron and 
steel manufactures—as to which we have something to say elsewhere— 
and of American coal with British in the Home and Continental 
markets, we shail soon have to celebrate another relief—the relief of 
the coal consumer.” 





A GuILD Diversion.—‘F,” who is of those who are all right, sends 
the following account of the last outing of the Guild of Gas Managers— 
he put in an acid reminder in the enclosure by-the way that there was 
room and welcome for more of the New Yorkers than those who re- 
ported : 


‘** One of the pleasantest trips ever enjoyed by the Guild of Gas Man- 
agers occurred on Saturday, September Ist, when, on invitation of Mr. 
A. C. Burrage, its members passed the day at his beautiful camp, ‘ The 
Needles,’ at South Hanson, Mass., not the least sparkling spot in the 
confines of Plymouth county. The party numbered about 40, and left 
Boston in a special car attached to the 10:40 train. On reaching South 
Hanson they were met by drags and had a most enjoyable three-mile 
drive over woodland roads tothe camp. It would be difficult to imagine 
a more charming spot. Located deep in the heart of the woods, sur- 
rounded by lofty pines—from whose needles it takes its name—the camp 
stands on a knoll overlooking one of Massachusetts’ most beautiful 
lakelets. Colored to blend with the woodland tints, and everywhere 
enhanced by the florist’s skill, the whole effect is so ideal that one fora 
moment wonders if he has not dropped idly his favorite poem in his 
lap while he dreams with the poet of a ‘ Lodge in some vast wilderness.’ 
The sports were unusual. Four fat men gave an exhibition, not only 
of themselves, but of how not to play tennis, their scheme being to 
swat the ball as far as possible so as to have longer rests between plays. 
A camera fiend took a picture of the party, entitled ‘called down,’ 
most of the party kneeling. This is positively their last appearance in 
this role ; and the fiend was ‘trun down’ afterwards in consequence. 
One of the party shot the chutes after committing his sole to its maker 
and his watch to‘ Harry,’ which latter precaution was deemed un- 
necessary, as missing watchesare al ways found in his pockets. Swings, 
quoits, tilts, football and finally dinner, perfectly planned, perfectly 
served and heartily enjoyed with appetites born of the woods. With 
the exception of a word of welcome and a word of appreciation in re- 
turn, no speeches were made. King Richard III. appeared to an 
audience ‘composed’ of the camera man before alluded to, and killéd 
the base tyrant to tumultuous applause. After music, in which the 
Guild took blue ribbon honors, the homeward trip was made ; all agre- 
ing that a perfect host, a perfect spot, a perfect day and, shall we say 
it 1 a perfect party are sure to make a perfect time.” 





Impressions of Small Gas Works in Ireland. 
ae Sen f 
[A paper read by Mr. Percy GRIFFITH, at the Sligo meeting of the 
North of Ireland Association of Gas Engineers. | 

My only excuse for presenting the following notes on Irish gay 
works to a body of Irish gas engineers is that I have undertaken this 
very formidable task at the urgent behest of your president; and I can 
only hope and believe that such an excuse may serve to mitigate the 
severity of your criticism, as well as to justify your giving me, 
patient hearing. My reluctance to attempt a paper on this subject was 
the greater because of the comparatively few opportunities I have hag 
for making a special study of Irish gas works generally, as dig. 
tinguished from English works. If, therefore, my knowledge of them 
should appear somewhat superficial to Irish engineers, or my cop. 
clusions in any way unwarranted, I must ask you togive me freely such 
correction as may appear to be necessary in the course of the discussion, 

It will be best in the first place to explain that last summer 1 made 
an extended tour, chiefly in the western provinces, for the pur. 
pose of reporting upon the value and prospects of a number of 
small works, which, owing to various causes, but principally the 
want of capital for extensions, were in a more or less stagnant 
condition, as well as for the purpose of inspecting various smal] 
towns where there appeared to be good openings for the establishment 
of new works. I need hardly say that my tour proved extremely 
interesting and instructive, more especially as I had the company of 
your president most of the time. 

I propose to divide my paper under sundry heads for convenience of 
reference and discussion; and as the time at my disposal has been 
extremely limited, I will confine my remarks within the shortest posi- 
ble compass. 

Ownership of Undertakings.—I was throughout my tour very 
much struck by the number of works in the hands of individuals, as 
well as by the absence of that competion between local authorities and 
companies, which is, at the present time, so important a factor in Eng- 
lish gas undertakings. The first point is, in my opinion, a serious dis- 
advantage in many respects, and one not easily accounted for, unless 
it be due to a want of enterprise on the part of engineers and capitalists 
generally. The results are, however, very obvious and decidedly an- 
tagonistic to that progress which you, as gas engineers, have very 
much at heart. The private owner, having but a limited supply of 
capital, and being naturally adverse to investing the whole of it in one 
undertaking, has neither the means nor the desire to extend and de- 
velop his works and mains except so far as can be done from time to 
time with surplus profits—that is, with whatever balance remains after 
paying himself a fair minimum interest on his invested capital. 

Under such conditions, it is obvious that any development on 
modern lines—such as, for example, the hiring of stoves, fittings, and 
slot meters—is utterly impossible; and, consequently, in those works 
owned by individuals a restricted supply and high charges are the rule 
rather than the exception. 

The non interference of local authorities with the supply of gas to 
their constituents has no doubt been accounted for in the past by the 
absence of local representation on those bodies as it is understood in 
England; but no doubt the recent creation of county and urban dis- 
trict councils will very shortly make a difference in this respect. At 
the same time, I think few engineers and managers will look forward 
with satisfaction to a time when Jocal authorities shall consider the 
ownership of gas works within thé ordinary scope of their duties, and 
make a general practice of buying them up at the lowest possible fig- 
ure. In my opinion, this policy, whatever its advantages may be, 
would not conduce to that peaceful advance of scientific improvement 
which alone can secure the best quality of illuminant at the lowest 
possible price. : 

Capital.—As far as my observation has carried me, this may be con: 
sidered the vital point in connection with the gas industry in Ireland. 
Whether I am correct or not, you will be able to decide more definitely 
and reliably than I can. In nearly every case I investigated, whether 
gas works were already in existence or not, the difficulty appeared to be 
the same—viz., how to raise sufficient capital either to construct or 10 
extend the necessary works and mains, and this notwithstanding the 
fact that every existing undertaking was paying a very fair percentage 
of dividend or interest on capital invested. That there is an absence 
of capital in Ireland has been most positively denied by very comp 
tent authorities; and I must, therefore, abandon any attempt 
explain what is, to my mind, the most serious bar to progress in the 
industry we are all so deeply interested in. 

Even in the case of small limited companies, I found it quito 9 com 
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mon practice to utilize surplus profits (when made) for the necessary 
extensions of plant or mains, rather than to raise additional capital for 
the purpose—a practice which, although improving the security for 
the original capital from year to year, and maintaining a low propor- 
tion of capital, must be fatal to that expansion of the business by which 
alone it can be rendersd prosperous and secure. The rates of charge 
prevailing among the small works, and the absence of any engine, 
stove, or meter business, may, I think, be taken as more or less direct 
results of this system. 

Accounts.—The practice above referred to naturally produces a form 
of accounts which is very puzzling to one unaccustomed to it. Of course, 
it does not follow that this is necessarily misleading to Irish account- 
ants or Irish shareholders ; but it must at least be granted that balance 
sheets based on this system do not give an accurate representation 
either of the actual capital value or the net maintainable profit of the 
undertakings to which they refer. Consequently calculations for 
ascertaining value are extremely complex, and largely depend for 
accuracy upon information not to be foutd in the balance sheet at all 
in many cases. 

No doubt the peculiar and very various forms in which gas accounts 
are kept in Ireland arises partly from the absence of any common 
form, such as is provided in the Gas Works Clauses Acts; and I will 
therefore turn for a moment to the question of 

Parliamentary Powers.—To an English engineer, the absence of 
any statutory powers, except among the largest works, appears very 
remarkable, and bears ample testimony alike to the reasonableness of 
the road authorities in regard to main laying and repairing, and to the 
honesty of the consumers in accepting (and, presumably, meeting) a 
liability not enforceable by parliamentary authority. In my opinion, 
however, it would materially assist the development of the gas industry 
in Ireland if parliamentary powers were more generally obtained. In 
the first place, the adoption of the General Acts would secure uni- 
formity as regards account keeping and general financial manage- 
ment, as well as the quality and supply of gas. The general stability 
afforded by parliamentary sanction and support would also strengthen 
the financial position of any particular undertaking, and render the 
raising of capital more easy than it now is. Further, the restrictions 
in respect to the price of gas would certainly prompt owners and 
managers to adopt the most’ improved systems of manufacture in order 
to reduce the cost toa minimum. And, finally, the annual returns as 
tocapital, loans, gas made and sold, profits, price charged, etc., required | a 
of all authorized gas undertakings, would, I think, pu of inestimable 
value to all gas engineers. 

While dealing with this subject, I must, however, refer to the ex- 
travagant cost incurred in obtaining parliamentary powers under the 
present system, which requires promoters, opposition, and witnesses 
alike to travel to London and back in order to secure a hearing. It can 
hardly be expected that parliamentary powers will be generally sought 
by the smaller gas undertakings while the trouble and expense are as 
excessive—and, apparently, unnecessarily so—as they now are ; and it 
is earnestly to be hoped that Parliament may soon see its way to bestow 
upon Ireland the privileges in this respect recently conferred upon 
Scotland—viz., that of having the details of all Private Bills settled in 
the Capital City. 

Condition of Works and Mains.—The general condition of the 
smaller works will no doubt be better known to you than it is to me; 
but I think I may fairly deal with what I myself saw, and leave you 
to judge how far this state of affairs is general throughout the country. 

Buildings.—With regard to buildings, I may say at once that they 
were generally of the most substantial character, and in a remarkable 
State of preservation, even when obviously old and neglected. The 
natural supply of limestone, and the practice of making all walls about 
2 feet thick, no doubt account for this. 

Land.—The works I visited were nearly all very favorably situated 
as regards land, having ample space for extensions, both on the exist- 
ing sites and adjacent thereto. The system of land tenure is, of course, 
different to that common in England, and is usually based upon a very 
long, sometimes interminable, lease at a nominal annual rent. It is 
not within the province of this paper to deal with this subject, as it 
varies but little from the English freehold tenure. The price of land 
is, however, generally extremely low; and there is less difficulty in 
getting convenient sites than is the case in England. 

Retort Settings.—These are almost universally of the ordinary type; 
regenerators are extremely rare. Machinery for drawing and charging 
is also entirely absent from the smaller works; and, in fact, the gen- 
eral design of settings, retorts, and fittings is often of the most anti 
quated type. Retorts of cast iron, as small as 13 in. by 13 in. by 7 ft. 





long, in arches containing one, two or three retorts each, are not un- 
common; and in some cases, the whole of the coke made is consumed 
in the furnaces. It is obvious that where such conditions prevail, an 
exorbitant charge per 1,000 cubic feet is necessary to secure any return 
for the capital invested. The gas made per ton of coal is also, of 
course, much below what it should be; and the capacity of the retort 
benches, too, is small proportionate to their original cost. 

C Washing and Scrubbing and Purifying Plant.—The 
general plant of the works I visited was in many cases extremely 
inefficient, and suggested that a test of the gas would have revealed a 
very undesirable state of affairs. Very rarely was any attempt made 
to collect or utilize the ammoniacal liquor, although tar was generally 
sold, in small quantities relatively to the coal carbonized, at a good 
price. Exhausters and washers were also rarely met with; and the 
working results will, therefore, be readily imagined without further 
data. 

Storage.—The gasholders were invariably small and in want of 
repair, and the tanks leaky—in fact, at one works the holder was 
erected in a pond formed by filling an old stone quarry with water ; 
the guiding columns being erected on separate piers built on the floor 
of the quarry. The holder itself was, therefore, practically inaccessi- 
ble except by boat or raft. 

Mains.—Mains were perhaps the most deficient part of the various 
works, being small, leaky, and never carried as far as would have 
been warranted by the demand. In some cases, public lamps were 
supplied by small service pipes extending several hundreds of yards, 
where a little canvassing would have secured consumers en route, and 
have justified the laying of a proper main. 

Generally.—Of course, the foregoing remarks must not be taken as 
necessarily involving all the small works in Ireland, or even all those 
which I inspected ; neither do I mean to imply that where such con- 
ditions as I have indicated prevail, the fault lies with the managers. 
The general difficulty appears to be in raising the necessary capital for 
properly extending and developing the works ; and it issmall cause for 
wonder that, in such circumstances, capable managers are difficult to 
procure, and more difficult to keep. 

Price of Gas.—I have already referred to this point, and need hardly 
repeat that, under the conditions which I have described, a low rate of 
charge is obviously impossible if any dividend or interest isto be made on 
the capital invested. Rates of $1.25, $1.50 and $1.75 per 1,000 cubic feet 

are not at all uncommon, and special rates for cooking stove or engine 
supplies are by no means general—in fact, it was evident that many of 
the works would have been totally incapable of meeting any such ad- 
ditional demand for gas as these supplies would have created ; and as 
in these cases it would certainly have paid to reduce the price of gas, 
apart from any reduction in the cost of manufacture, it is clear that in- 
capacity to meet the increased demand which such a lowering of rates 
would have produced, was the real reason for the maintenance of the 
high charges. I may, however, say, with every confidence, that in no 
case investigated by me was the charge made for gas warranted. In 
other words, a trifling capital outlay would invariably have produced 
such a reduction in the cost of manufacture, and such an increase in 
the capacity of the works, that a lowering of the charge would have 
been eminently feasible without any sacrifice of profits or dividends— 
in fact, these would, I am confident, have been increased rather than 
diminished by such a progressive policy. 

Stoves, Fittings and Slot Meters.—It need hardly be said that the 
modern practice of hiring stoves and fittings, and of doing so by means 
of a fixed scale of prepayment based on the consumption of gas, has not 
yet reached any of the smaller Irish works. The comparatively heavy 
capital charges involved in this system are quite sufficient to account 
for this as matters now stand ; butitis earnestly to be desired that some © 
means may be found to overcome the difficulty, alike in the interests of 
the smaller consumers and those of the gas industry generally. The 
advantages of this system have now been fully proved in England, 
both in large towns and rural districts; and granted the necessary capi- 
tal, there is no reason whatever why it should not prove equally suc- 
cessful in Ireland. 

Residual Products.—Tar.—The manufacture of tar for sale appears 
to be very much neglected in the works I visited—and that in spite of 
the fact that there was generally a good demand for it. 

Liquor.—As previously stated, the liquor was in most cases thrown 
away; and one could not help remarking that there seemed little 
difficulty in turning it into the nearest ditch or water course—a state 
of affairs which is now very rare in England. It is propable that the 
newly constituted local councils will shortly begin to interfere with 
this in the interests of those relying on such sources for their domestic 
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water supply, in which case it will be necessary to pay a little more 
attention to this very valuable product than has been given it up to 
the present. In an agricultural country such as Ireland, it would 
seem that sulphate of ammonia would fetch a very good price ; and I 
believe it does so, although I have not the actual figures before me. 
The only difficulty appears to be in the case of the very small works 
where separate sulphate plants would hardly pay; and for these, I 
would suggest the erection of small concentrating stills at the works 
themselves, in order to reduce the bulk of the liquor for carriage to the 
nearest sulphate works. Such works could then be erected very profi 
tably at convenient centers within easy reach of the smalier gas works 
on the one hand, and shipping ports for export of the finished product 
on the other. 

Coke.—As regards coke, I need only call attention to the desirability 
of increasing the amount available for sale per ton of coal carbonized 
to the utmost, as in every case a good price could be obtained locally. 
Moreover, with the recent development of water gas plants in the 
larger cities, there is likely to be an opening for coke at a paying price 
there, which has, of course, not existed before. 

Openings for New Works.—In conclusion, I may add a few remarks 
upon the scope that exists in Ireland for the erection of gas works in 
the small towns hitherto neglected. I have, as previously stated, 
visited a number of such places, and, by personal inquiry, have satis- 
fied myself that a gas supply would be cordially welcomed, and imme- 
diately adopted, by the principal shopkeepers. In most Irish towns, 
there are either convents, workhouses, gaols, or court houses, as well 
as other public buildings and offices, that would become large consu- 
mers of gas; and every gas manager will appreciate the value of the 
«‘ large consumer”’ to a small undertaking. The only thing needed is 
apparently tnat so often referred to in this paper—viz., the necessary 
capital, coupled, of course, with such enterprise, energy, and engineer- 
ing skill as are necessary in every manufacturing concern of a similar 
nature. The last mentioned is also peculiarly necessary at the present 
time, when gas making is being elevated into a fine art, and the chem- 
ical processes involved are every day being more closely investigated 
and more and more scientifically carried out. 

Let me, before closing, once more apologize if I have seemed to de- 
preciate the gas industry as practiced in Ireland too severely, or more 
than is warranted by the facts. It will be sufficient for my purpose if 
I have drawn the attention of your Association to the splendid opening 
that your country affords for the development of your own particular 
business among the smaller towns; and I hope that the suggestions I 
have thrown out will not seem too presumptuous coming from an 
English engineer with so much less experience of Irish gas works than 
you have yourselves. Should this be the case, I can undertake to ac- 
cept your criticisms with a perfectly open mind, being confident that 
the time taken in studying this important subject will not have been 
in any sense wasted. 

Discussion. 

Mr. S. B. Langlands (Coleraine) said that in Mr. Griffith’s paper they 
had an excellent lever with which to move gas companies and corpo. 
rations to a new order of things. It seemed to him that Mr. Griffith 
had a thorough grasp of the difficulties gas managers had to contend 
with ; and he thought the Association should accord their best thanks 
to the author for his valuable communication. If at any time they 
wished to bring before their companies or corporations any questions 
as to extension, reduction in price, or anything of the sort, he was con- 
vinced that they had in the paper the very best means for moving them. 

Mr. S. A. Scrivener (Dublin) thought that they certainly had before 
them one of the best and most important papers which had been read to 
the Association for some years. More than this, they had at Sligo one 
of the best examples of what could be done when suggestions such as 
those contained in the paper were followed up. The President had 
spoken of a 60 per cent. leakage, and what he had done to reduce it ; 
he had also told them something about the difficulties he had had tocon- 
tend with. In no walk in life could they earn money without spend- 
ing it. This was particularly true in the gas business ; because if they 
tried to make gas upon the lines on which it was made 30 or 40 years 
ago, they would be clean out of it. In view of the newer competitors 
they had, in the shape of electric light and others which had sprung 
up, they required to produce more gas, and to have more lights burning. 
The President had done this. He had been doing what they should all 
do—seeking to provide gas for various purposes, and at a price which 
would enable the people to avail themselves of its advantages. He had 
succeeded in making much more gas, with practically very little ad- 
dition in the way of charges. His management of the gas works in 


The Design of Coal Pockets. 
cilia 

Engineering Record notes that in the number of the ‘* Proceedings of 
the American Society of Civil Engineers” for last month there appears 
an interesting paper by Mr. L. G. Montony on the “* Ninety-sixth Street 
Power Station of the Metropolitan Street Railway Co. of New York,» 
In this paper he gives an account of the methods followed in designing 
the coal pockets which supplements the description of them in an earli- 
er issue of the Engineering Record. In this connection it should be 
added that a number of articles on this interesting power house have 
appeared in these pages, among them the following: ‘t New York’s 
New Chimney,” on December 17, 1898, and ‘‘ The New Power Station 
for the Metropolitan Street Railway Company” on December 22, 1899, 
Mr. Montony’s notes on the coal pucket design are as follows : 

The large coal pockets presented quite a problem. This tendency to 
burst or spread out is resisted entirely from the outside, there being no 
exposed iron whatever in them. The pockets are lined with I-beams 
spaced 2 feet or more apart and varying in depth from 10 to 15 inches, 
These are filled in with concrete which is carried to about 3 inches over 
their tops and then covered with waterproofing material. The con- 
crete surface was left fairly rough in order to prevent the waterproofing 
from sliding or peeling off. The section of the pockets is shown in the 
accompanying cut and the ends are vertical. 





Diagram of Coal Pocket- 


The pressures, of course, are calculated for a maximum load, the 
conditions for which are that the pockets shall hold as much as they 
can be made to by trimming; that is, that the coal should slope up 
from the tops of the vertical sides at the angle of repose to the summit. 
The pockets can be filled by the conveyors almost to this limiting line. 
The pressures on the vertical surfaces were calculated by Rankine’s 
formula for a retaining wall with superimposed loads : 
p = wx cos ? 
in which p = pressure on a unit of surface, 
w = the weight of a unit of volume of the material, 
a = the depth below the top of this unit of surface, 
cos @ = the angle of repose of the material, or the angle of the top 
slope. 

The pressure is parallel to the surface of the material. 
total pressure on a vertical surface is 


Then the 


D dine 
P= (7;* . ) w cos ¢ 
where d = the depth of the top of the surface, and D = the depth of 
the bottom of the surface below that we in the top surface of the 
material directly over the surface. 

The weight of a cubic foot of coal was amet at 56 pounds. 

The pressures on the inclined side portions were obtained by consid- 
ering each surface as composed of a series of steps, and assuming the 
pressure on the slope to be the resultant of the vertical dead load 
multiplied by cos ¢ on the horizontal part of each step, and the thrust 
on the vertical part as calculated by Rankine’s formula. 

The calculated pressures on the vertical faces of these steps were 
reduced when the so called line of maximum pressure—that is, the line 
bisecting the angle between the vertical and the slope of repose—culs 
beyond the crest of the coal slopes; that is, intersects the opposite 
receding slope, or that slope produced, first instead of the rising slope, 
and by the amount that the part B C of the line between the opposite 
receding slope at B and the ascending slope at C produced, bears to the 
whole line, up to the ascending slope line produced or A C. 





Sligo had been a great success, 


In the bottom of the pocket, the two slopes of the crown piece count: 
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eracted each other, and therefore it was only necessary to make the 
V-pieces strong enough to resist this pressure, and the main cross girder 
only strong enough to bear the vertical load and the tension induced 
by the side pressures. At the height where the bottom of the vertical 
portion meets the top of the inclined part there is a horizontal trussing, 
made strong enough to carry a large portion of the lateral thrust to 
the corners, and the corners are made strong enough to resist a power- 
ful distorting force. 

Across the end of this level there are horizontal trusses strong 
enough to take the entire end thrust to the corners and thence down 
the sides where it will be taken up by the frictional resistance of the 
coal, or, if the pocket is full, it will be partially resisted by the opposite 
end pressure transmitted along the side pieces. This was done to pro- 
vide against any possible bursting tendency of a sudden settlement, 
one-sided load, or other cause; even for the remote possibility of a 
slight earthquake. 

The strains on the steel and the loads on the columns and brickwork 
were made to agree with those allowed by the Building Department of 
New York city by the law used in 1898, before the present law went 
into effect. 











Observations on Retorting and Condensing Tempera- 
tures. 
enn ae 
[A paper read by Mr. ForBes WaDDELL, of Forfar, at the Edinburgh 
Meeting of the North British Association of Gas Managers. | 


Calculating on bases supplied by respected authorities, it is found 
that, even in the best forms of regenerative settings, the coke re- 
quired to gasify one ton of coal has a calorific value of 4,914,000 
B.T.U.; while the amount of heat required to gasify the ton of coal 
is represented by 809,760 B T.U.—less than one sixth of the value is 
used for its proper purpose. There is, of course, to be reckoned the 
heat energy lost in getting through the material of which the retort is 
made, and the maintenance of the internal surface of the bench walls 
at the same temperature as the retorts, etc. But even allowing a reason- 
able amount under these heads, there is certainly a great quantity of 
heat wasted or badly applied in retort houses. 

In the first place, the retort houses are kept warm at the places where 
the men have to do the hottest work. But we are prone to get used to 
things not being as they should be; and, though we admit that there 
is a lot of heat expended on the men and their surroundings, we have 
to be content with the conditions. These conditions are, however, un 
satisfactory ; for they are evidence of heat badly applied at the best, or 
altogether wasted. ‘‘ Altogether,” of course, refers to heat expended 
on floors, walls, roofing, and the air which at times rushes very rapidly 
over the bench surfaces ; and ‘‘badly applied” is suggested to me by 
coals being dried in front of retort benches in winter. The latter in 
stance, perhaps, looks somewhat of a paradox; but when it is considered 
that the coal must be kept more than 20 feet from the source of heat, 
one must admit that the drying is done at great expense, though it is 
certainly better than letting the heat radiate on to the wall. Retort 
house walls, to my knowledge, sometimes get too hot for the hand, 
though there are many openings in the walls of the house referred 
to. On the other hand, the mouthpieces of retorts in action sometimes 
get cold enough to handle. 

In considering whether a remedy, or a partial remedy, can be 
found, this occurred to me: In a setting of brick built retorts 44 
inches thick, with a 4} inch front wall, there is never the least 
tendency on the part of the front surface to become red hot ; though 
itis observed that, at the end of a charge, the retort is a bright red. 
Further, the same temperature is applied to the brick retorts as to the 
front brick wall ; and, therefore, if a door were put over part of the 
front wall, that part would soon get red hot, and would keep so 

. 48 long as the door was shut. The door being closed only keeps the 
air off that part of the wall; and the two results are: (1) bricks get 
red ; (2) air passing over that part is not much heated. 

Here, however, another point occurs to me. Say that there is within 
the setting (I have not attempted to use thermometers therein) a 
temperature of 2,000° F., and at times the hand can be put on the 
mouthpiece. Then there is a difference of nearly 2,000° between the 
temperature surrounding the retort and that round the mouthpiece ; 
and though the latter is seldom so cold as to be handled, there is at all 
times a very great difference, which must mean a rapid fall in the 
temperature of the products of the distillation of the coal. 

From a very early period in the history of gas making, managers 
have been exhorted to cool such produc's very gradually ; and the im- 
portance of doing sq is being brought home now with more force than 








ever it was in the past. It is no new thing to take the gas out of tars. 
There have been many ways, of which I presume the most outstanding 
are the Dinsmore and the Peebles processes. Both have shown re- 
markable results. Mr. Isaac Carr, of Widnes, in a paper read before 
the Manchester District Institution of Gas Engineers, stated that by 
passing the distillation products, on their leaving the retort, through a 
heated duct, the quantity was increased 10 per cent., and the quality 
by 4 or 5 candles. From the distillation of one ton of tar in the Peebles 
plant, according to Mr. Bell, there are obtained about 15,000 cubic feet 
of 25-candle gas and 15 cwt. of excellent coke. 

In Blairgowrie, I made some slight alteration of the fittings of a 
setting of three retorts with the view of condensing as much tar as 
possible, and returning it to a specially heated part of the ascension 
pipe ; and the result was so good that at the time I was sceptical, but 
was ultimately quite satisfied as to their accuracy. It has, therefore, 
been interesting to me to further experiment with these two points be- 
fore me: (1) The saving of heat and returning it to the setting; and 
(2) cooling the products of the distillation of the coal more gradually. 
My aim has been to bring about a single retorting the gasification of as 
much of the coal products as possible, with the lowest expenditure of 
the coke produced ; and these modifications have suggested themselves 
to me, and been carried out from time to time. 

The temperature of the gases surrounding the retort being (say) from 
1,800° to 2,500° F'., and that of the air playing about mouthpieces and 
ascension pipes from 50° to 100° F., there is, in addition to the sudden 
cooling, a great fluctuation—more sudden as the temperature of the 
atmosphere falls, and improving as it rises. This fluctuation is fro:n 
day to day and from season to season. 

The experimental plant was, to begin with, an iron retort, 3 feet long 
by 7 inches in diameter, and other plant corresponding.: The first help to 
more gradual cooling that suggested itself was a larger ascension pipe, 
giving increased duration of travel from the retort to the hydraulic 
main, and thereby, according to our best authorities, giving gas of 
increased illuminating power. The first arrangement had the stand 
pipe 14 inches diameter, and it was sub-tituted by one 3 inches diameter, 
provided with a cooling vessel at the top (see Fig. 1). 
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Fig. 1,.—Arrangement for Condensing Heavy Tars and Returning Them to Mouthpiece. 


At this point, I cannot refrain from saying a few words on my ex- 
perience of different diameters of ascension pipes, the choking of which 
has given most managers some trouble. First, they are simply a 
means of conveying gases and vapors from the retort to the hydraulic 
main ; and although those who are troubled with chokes in them might 
well reason, even from a mechanical point of view, that, if there was 
more room for pitched tars, there would certainly be fewer chokes, still 
the pipes I come across are not being much increased. In addition to 
the extra area, there is greater cooling surface. An 8-inch pipe, for in- 
stance, has an area of fully 50 square inches compared with an area of 
23,'5 square inches in a 54-inch pipe. The comparative rates of travel 
through 53-inch and 8 inch diameter pipes are as their areas ; so that 
the cooling efficiencies of the two are (respectively) 409 and 12,600— 
that of the 8-inch pipe being three times that of the 54-inch pipe. One 
thing that change has brought about is the complete absence of chokes. 
I have not had a choked ascension pipe for five years. 

In very cold weather, however, even with high heats, there is liquid 
tar on the mouthpieces—evidence that a great quantity of hydrocarbon 
vapors is being condensed in the mouthpiece, where the temperature is 
much greater than in the hydraulic main. At other times, with no 
better heat in the setting, but with warmer air round the mouthpieces 
and ascension pipe, the former is quite dry; and from the tar coke on 
the mouthpiece, it is evident that a good deal of tar has been gasified. 

The last modification I have made is one that, while controlling the 
temperature of the air round the stand pipes, returns to the setting the 
air which, in cooling the ascension pipes, mouthpieces, and bench 
front, becomes itself heated. Fig. 2 illustrates the setting and ascension 
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Fig. 2.—Suggested Method of Heating Mouthpiece and Air for Combustion. 


pipe covered with sheet iron in such a way that the chimney draws all 
the air needed for the producer and combustion chamber down between 
the bench surface and the bench front covering. The advantages of 
this are two: (1) There is, in the first place, brought about that desir- 
able gradual reduction of temperature, or the cooling is at any rate 
more gradual ; for, instead of the air first getting into contact with the 
mouthpieces when at its coldest, it commences to cool the top of the 
ascension pipe, and as it gets warmer, descends to cool the mouth- 
pieces and, indirectly, the distillation products. That order of things 
—the cold air first cooling at the top—means the falling out of a greater 
quantity of heavy tars than is the case in ordinary practice ; and, 
further, it means the retention of hydrocarbons in their gaseous state 
at the mouthpiece, by reason of the air coming into contact with the 
mouthpiece being first heated, and on that account not cooling the coal 
products so rapidly. (2) The other advantage is in the air, thus heated 
by contact with the ascension pipe and mouthpiece and with the bench 
walls’ surface and the inside of the covering of bench front, being still 
further led over the bench surface, till, when entering the producer 
and secondary air flues, its temperature has been increased from (say) 
70° to 500° F. 

The result of this arrangement, considered in relation to better results 
in make and quality of gas, is tabulated side by side with results from 
the plant under the otherconditions already mentioned. The saving of 
coke was quite appreciable, even with the experimental plant; and in 
view of this, the figures for coke saving per ton of coal carbonized may 
interest you. Counting on each ton of coal producing 13 ewt. of 
coke, and allowing that 25 per cent. of the coke made is required to 

13 x 112 x 25 
we have ———— 

100 

ton of coal carbonized. Say that each pound of coke requires for its 
combustion only 12 lbs. of air—not much more than the theory figure 
—the amount of air required for firing per ton of coal carbonized is: 
364 x 12 = 4368 lbs. The specific heat of air being 0.238, and all the 
air required for combustion, 4368 lbs., being heated through a range of 
(say) 430° F., then the heat given baek to the setting in this way means— 


4368 x 430 x 0.238 = 447,020 B.T.U. 


That is a saving in coke at the rate of 33 lbs. per ton of coal carbonized: 
and I may say the estimate is very moderate, as the air was heated to 
the extent calculated by taking back only the air which had heated 
the front furnace, while the air heated in the remaining furnaces was 
allowed to escape through the roof. A further disadvantage with this 
experimental plant is that the jacket protecting the bench front is of 
thin sheet iron, which is not a good non-conductor. I have not had a 
brick covering tried; but I have no doubt it is quite applicable toa 
working setting, in which case I believe a temperature of about 700° 
F. could be maintained above the mouthpiece. Such a saving as would 
result from tars so heated is gauged to some extent by the improved 
results.Mr. Carr realized with the Dinsmore process; and the sale of 
coke per ton cai bonized would be increased to the extent of about 60 
lbs. No doubt those figures are good, andI have not obtained them 
in practice ; but the experiments have been carried out under fairly 
disadvantageous circumstances, and the results given in Table III. 
can, I am sure, be improved by arranging a practical setting. 

Anything Ihave up till now said about temperature does not specify 


keep up the heats, = 364 Ibs. of coke used per 





the actual degree unless in one case; and I may further state that, on 
account of the unreliabl of therm¢ s for high temperatures, I 
made no attempt to use them inside the setting. But the heats were 
very carefully regulated so as to work off to the same color charges of 
the same weight of the same coal from the first test to the last one, 

The quantity of splint nuts used in each test was 14 cwt. ; and the 
results here given are just as found : 





Observations on Retort and Condensing Temperatures. 
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IV.—Results Compared. 

Tar Made Gas Made 
en 
9,150 
9,300 


10,750 





Coke 
Saving. 
Per Ton. 


Illuminat- 
ing Power. 
Candles. 
16.8 
17.5 


19.9 


Ss) rm 
vale 
527 
634 oa 
733 33 bs. 


I. Ordinary arrange- 
ment 

II: Standpipe enlarged 

III. Ditto, and bench 

front covered.... 

Temperatures marked 1, 2 and 4 refer to atmosphere ; and those marked 3 are for gases. 
The points at which these were taken are shown on Fig. 2. 

The temperatures given in the various tables are actual themometer 
records. My reason for given them is to show the effect of tem- 
perature on the quantity and quality of the gas, and on the quantity 
of tar deposited in and beyond the hydraulic main. In ordinary retort 
house conditions, these temperatures fluctuate and do much harm, and 
control of temperatures by chimney draught or by valves let into the 
bench covering could, with careful working, mean better and more 
gas, more coke sold, no worry with choked pipes, and much better 
working conditions for stokers. 


13} 
10} 
104 








Trusts and Their Relation to the Engineer. 
ee ee 

Iron Age says that the effect of the formation of the consolidations 
upon the engineering profession has been discussed before the Civil 
Engineers’ Club of Cleveland by Charles H. Wright, who uses the 
somewhat odious term of ‘‘trust,” which is hardly applicable to the 
organizations in the iron and allied industries. The paper has been 
printed in the Journal of the Association of Engineering Societies, 
from which we quote the following passages : 

As you know, there has recently been formed a combination of the 
bridge builders. At first glance it looks as if this trust must have a dis- 
astrous effect upon many engineers. As we look more closely the 
county commissioner appears to be about the only one hurt, and per- 
haps engineers will not feel called upon to worry about the county 
commissioner. 

Those of you who are bridge engineers do not need to be told that a 
very great saving can be brought about in the management of the 
bridge companies by the consolidation of the competing plants. 
Where perhaps 20 designs and estimates were made for the same work 
under the separate management, only one or two are necessary when 
the different plants are united. This seems to point to a reduction in 
the number of engineers employed. So far asthe bridge companies 
are concerned this is probably the case. There is another side, how- 
ever. 
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The cream of the structural work comes from railroads. At present, 
by simply asking for bids on certain work the railroads get the benefit 
of the knowledge and experience of the engineers of the several bridge 
companies asked to bid. It cannot be expected that the same number 
of designs will be submitted by the trust. On the other hand, the rail- 
road engineers will hardly accept without question whatever may be 
offered by the trust. A certain amount of preliminary designing must 
bedone. If the trust decides that it will no longer maintain a free en- 
gineering bureau, the railroads will be compelled to do this work them- 
selves. Many of them are already doing it. If they take the wiser 
course and turn this work over to the engineering firms who make a 
specialty of this work, a long step will have been taken in the direction 
of economy, good design and sound common sense. The men who 
have gained knowledge and experience by years spent in the offices of 
the bridge companies will find plenty of opportunities, either with the 
railroads or in the office of the expert. Z 

Incidentally, it might be remarked that the bridge trust itself has 
not a pathway strewn with flowers ahead of it. As stated above, the 
most desirable work comes from the railroads. Does anyone imagine 
that the railroads will allow the bridge trust to dictate prices to them ? 
When prices reach a certain point the railroads will build their own 
bridges. Some of the larger companies are in a position to do this at 
any time. It will be interesting to watch developments in the bridge 
trust for the next year-or two. 

The American Steel and Wire trust for a little time has bid fair to 
rule a certain line of manufacture. Now the construction of new and 
independent mills is probably a certainty, and it is not probable that 
the new plants can ever be controlled by the wire trust. This means 
very much to theengineers. The new plants must be the most perfect 
that ever have been erected. The ability and the genius of the invent- 
ive engineer will be taxed to the utmost. Consider for a moment how 
far reaching this single new interest will be in its effects. Engineers 
in every branch will find opportunities here. If the new supply ex- 
ceeds the demand, it simply means that new uses will be found for 
these materials ; there is a vast field yet open in this direction. 

At one time the ore and coal shipped from the great lake ports was 
handled by laborers; then came the machines for handling these ma 
terials, and the laborers lost theiremployment. The increased econo- 
my in handling, combined with other causes, increased the production 
of iron and steel, and many more men were soon required than had 
been replaced by the machines. Perhaps the new requirements were 
for a higher grade of labor, but there is no law against the laborer fit 
ting himself to do a higher class of work. The country is full of 
opportunities for men to obtain an education and a training for be.ter 
things. When the dock laborers were replaced by the machines 
skilled machinists, draftsmen and engineers were required to build the 
machines. New boats and new lines of railroads were built to trans 
port the raw materials and the finished products. New furnaces and 
new mills were built. New machines and new devices for the eco 
nomic handling of material at the mills and furnaces were required, 
and an endless line of improvements followed all through the iron and 
steel industries and the allied lines of manufacturing. All this. gave 
employment to the engineer. 

No truth seems harder for the American people to understand and 
yet no truth is susceptible of more perfect demonstration than is the 
fact that any advance in the industrial world which cheapens the cost 
of production or increases the possible output is in the end a direct 
benefit to all classes. The world always has been, and always will be, 
a hard one for the aged and theincompetent. We all realize and regret 
this, but is it advisable to limit the speed of all to the capacity of the 
most feeble ? 


“ Through the ages one increasing purpose runs, 
And the thoughts of men are widened by the process of the suns.” 


Much of the complaint about the trusts would cease if men would 
recognize that changes must come in methods and means, and that 
they must fit themselves to become valuable elements in the readjust- 
ment, 

You hear on all sides complaint that the trusts and large employers 
strive to specialize and limit the lines of individual labor. There is 
complaint that there is no longer opportunity for men to tecome pro 
ficient in several branches, to b good all around men. This 
claim is utterly without foundation in fact. Never have the oppor- 
tunities been greater. The desire, however, seems lacking. Watch 
the construction of some large building. One man must lay the bricks ; 
another must plaster the walls. The man who puts up the steel frame 
must not put in the wooden floors. If the plumber wants a bracket 








here and there the carpenter must be called, but he must not put in the 
broken pane of glass ; the glazier must do this. If the carpenter takes 
off a few slate on the roof he must not put them back ; the roofer must 
be recalled, and so on all through the construction. If the aim of the 
laboring men is to see how useless, valueless and helpless they can 
make themselves, they must be succeeding beyond their fondest hopes. 
These one idea men are most loud in their complaint that the employer 
takes them at their word, and treats them accordingly. 

Again, we hear of men being forced out of business, compelled to sell 
out or join acombine. Nodoubt many have been compelled to do this. 
On the other hand many men who have been struggling along for 
years, barely keeping their heads above water, have found in the trust 
a market for an old run down and out of date plant at a value much 
beyond its actual worth. 

What becomes of these men, the former ownersof these plants? Sup- 
pose 100 men enter a combine, and only ten of them are then required 
to manage the business. What will the other 90do? Many of them 
are perhaps as bright and capable as the heads of the trust themselves. 
Will these men sit down, fold their hands and call their life work done? 
I hardly think so if they are Americans. Have we reached the limit 
of production? Have we reached the point where there is nothing 
more that can appeal to the wants, the convenience or the luxurious 
comfort of the people? Is there nothing more to be invented? Have 
we seen the end of all advance? No. There is plenty yet todo, and 
no need that any man or class remain idle. 

A well known engineer recently tried to prove that the reason there 
were more and better engineers to-day than 20 years ago was because 
the engineering schools were turning out a better grade of engineers. 
If you place 50 trained and skilled physicians in a small country vil- 
lage few of them will, if they remain there, ever acquire any great 
wealth or fame. The opportunity is not there, and, no matter how 
great the physician’s skill, he will find no occasion to exercise it. It is 
so with the engineer. While it is true, to a certain extent, that the 
engineer creates his opportunities, he will not make a much better 
showing than the physician unless he has the help that great wealth 
alone can give. The engineer, more than any other professional man, 
requires the backing of capital. The trust is in the position to give this 
all important aid. 

We hear a great deal about the trusts increasing the prices of the 
materials controlled by them. Up toa certain point they can do this : 
beyound that point they cannot doit. You can rest assured that when 
they are putting the price above what is included in manufacture and 
a fair profit, they are paying some one else more to keep out of the 
business than they are making themselves. Any article that one trust 
can make, another can and will when there is a profit in doing so. Is 
it sound business policy to keep prices above a reasonoble point ? 
Which is the successful merchant, the one who handles many goods at 
small profit or the one who sells a small amount at a very large 
profit ? 

The people fear the trusts because they do not understand them, and 
do not know that 75 per cent. of the so-called trusts will be blown to 
the four winds of heaven when the first breath of business depression 
strikes them. Imaginary profits on imaginary capital are about as 
satisfying as bread made from sawdust. 

I may own a dog worth $2, and may form a company and sell 1,000 
shares of that dog at $10 each (if I can get any one to buy them), but I 
have not created any wealth. I have simply transferred wealth from 
the pocket of some’one else to my own pocket. Everything looks all 
right perhaps, and there is no trouble until I have to pay dividends on 
the shares of that dog. When that time comes then trouble begins. 

In considering trusts and their relation to the engineer, I have in 
mind only such trusts as had some good business ground as a basis for 
their existence. It is true, however, that many of the bogus trusts 
have very materially benefited the engineer. This is the least attrac- 
tive side of the subject, however. Engineers did not feel great pride in 
the work done by them on the wild, visionary and bankrupt schemes 
which marred the landscape at the Chicago Fair, for example. 

While the trusts are increasing, and while laws are being made to 
abolish them, and while public honesty and morality are slowly being 
taught, let the engineer make the most of this, his golden opportunity. 
Without the union of the railroad interests the numerous terminal 
stations of the great cities would never have been built. The same is 
true of many other railroad improvements. All the great combines 
have called upon the engineer to carry on works which never would 
have been constructed by individual enterprise. Small independent 
industries have not the means to spend in experiments and the trial of 
new inventions. Combinations of capital stand ready to do this if 
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they see profit to themselves at the end. Every new invention opens 
the way for others, many of which require large capital to put them in 
operation. One might go on indefinitely citing instances where the 
engineer finds the door to employment, and possibly to fame, opened 
to him by the hand of the trusts. Without the engineer the trust is 
helpless. Without the trust the engineer never would see the success- 
ful completion of the grandest products of his genius. 








High Voltage Incandescent Lamps. 
Ea 
By Pror. Gro. D. SHEPARDSON, in Elec. World. 

The high voltage (200 to 250 volts) incandescent lamp made its first 
appearance about 1892, and in a short time won for itself quite a large 
place in commercial practice. For several years the merits and faults 
of the new product were given prominent attention in the electrical 
journals and in less public discussions, some maintaining that such a 
lamp could obtain little, if any, successful use, while others believed 
that it would immediately find a wide adoption. As the years have 
passed, the lamp has been improved and has found an ever increasing 
use. For about two years the papers have given but li.tle attention to 
this lamp, apparently for the reason that the novelty has worn off, 
while the lamp makers have been steadily and quietly at work improv- 
ing their product. 

In attempting to get a clear view of the present situation, it is desir- 
able to recall the reasons originally urged for and against the 220-volt 
lamp and to inquire into the results of later development. The princi- 
pal reasons urged in favor of its use were the smaller amount of copper 
required for conductors, the steadier light obtainable and the ability to 
reach greater distances. The reasons against it were principally that 
the lamps were of low efficiency, thus requiring a larger generating 
plant and more fuel, and that the lamps were not uniform. These 
reasons might be amplified indefinitely to cover various conditions, ex- 
amples of which may be found in a paper by the writer.' 

During recent years the lamp makers have added largely to their 
experience in making high voltage lamps, so that they now turn out a 
much better product than formerly. At the same time their business 
has increased to such an extent that they are better able to select lamps 
to suit the requirements of each customer, thus doing away with much 
of the earlier lack of uniformity. The growth in the 220-volt lamp in- 
dustry is illustrated by the fact that one firm, which sells about 75,000 
lamps annually in Minnesota and adjoining States, reports that its sales 
are about equally divided between 110 and 220 volt lamps, most of the 
110-volt lamps going to isolated plants, while practically all of the 220- 
volt lamps go to central stations. 

The growth in the number of central stations using 220-volt lamps is 
indicated by the fact that the Powers Directory for October, 1894, listed 
3 central stations in Minnesota using the 110-volt system, 11 using the 
110-110-volt 3-wire system, 1 using the 440-volt 5-wire system and 29 
using the alternating current system. At the present time there are 9 
stations using the 110-volt 2-wire direct current system, 17 using the 110 
110-volt 3-wire system, 38 using the 220-volt 2-wire system, and 54 using 
alternating systems. During less than six years there have therefore 
been installed in Minnesota approximately 38 central stations using the 
220-volt 2-wire system, 6 using the 110-110-volt 3- wire system and 25 
using alternating systems. 

The above figures are to be taken with some caution when comparing 
the relative advantages of the different systems, since they do not by 
any means prove that the 220-volt 2 wire system is :o far preferable to 
the 110-110 volt 3-wire or to the alternating current system as might at 
first appear. The larger towns, for which alternating current systems 
would seem best adapted, were already supplied. 

The patents on the 110-110-volt 3-wire system were in the hands of 
one company, so that the engineers hesitated to specify it, and at con- 
tract lettings there was only one company to push that system, while 
there were numbers urging their alternating or 220-volt systems. 
Again, there are certain engineers who have learned how to draw 
plans and specifications for 220-volt plants, but who feel loath to under- 
take to plan a 3 wire or alternating current system; they therefore in- 
variably call for the 220-volt system, whether that is really best or not, 
like the Chinese tailor, who claimed to have received only one pattern 
from his god, and if his customers did not fit suits made after that pat- 
tern it was their misfortune. On the other hand, it must be admitted 
that most owners and customers of plants using 220-volt lamps are well 
satisfied with the results. 

The high price of copper prevailing for some time past has had a ten- 
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dency to make the alternating current system somewhat cheaper to in. 
stall than the 220-volt system, so that one well known engineer has not 
specified a 220-volt plant for three years and has not installed one for 
two years, being able to put in a plant for equal capacity more cheaply 
with alternating current apparatus. On the other hand, the high cog, 
of copper has led others to adopt 220 volts in cases where 110 volts would 
have been preferable with lower prices for copper. The large number 
of 220-volt central station plants installed in Minnesota and adjoining 
States in recent years is due partly to the high price of copper, partly 
to a weakness of some designing engineers already noted, partly to the 
desire of the owners to get in a plantas cheaply as possible, hoping that 
the future would take care of itself. Many hope that in installing an 
electric light plant they can follow the practice of the railroads which 
put in cheap construction at first, and then from the profits of operation 
gradually substitute culverts and fills for piling and trestles, iron and 
stone bridges for wooden structures, short cut-offs for long detours, ete, 
Such practice is possible to a limited extent in the construction and 
2peration of a lighting plant, but having once adopted a system, it can 
be changed but little except in the way of additions without throwing 
it away in part or whole. 

When the 220 volt lamp was first introduced and its weak points were 
recognized, it was claimed by many that any improvements that might 
be made in the high-voltage lamp would apply equally well to the low- 
voltage lamp, so that the former would continue to require 20 to 40 
per cent. more watts per candle than the latter. The greatest difficulty 
seemed to be in the filament. Since a 220-volt lamp must have approx- 
imately four times the resistance of a 110-volt lamp of the same candle 
power, in order that an equal amount of energy may be taken at double 
the voltage, its filament much be of only one-fourth the sectional area, 
or it must be four times as long, or some compromise between the two, 
A lamp with a short, thick filament can be operated at a higher effi- 
ciency than one with a long, thin filament, since the efficiency increa- 
ses with the temperature, and a short, thick filament continues stable 
at a higher temperature than is safe fora long, thin one. The 110-volt 
lamp can thus be made more efficient than the 220-volt lamp, for the. 
same reason that a large lamp is more efficient than a small one 
Theoretically, the above is true, but not in its practical working out. 
The 110-volt lamp was already a commercial success, giving such satis- 
faction that consumers had little reason for demanding further im- 
provement. On the other hand, the 220-volt lamp was unsatisfactory 
and, at the same time, there was a rapidly increasing demand for more 
and better lamps for 220-volt circuits. The natucal result was that 
lamp makers gave more attention to improving the one than the other. 
The trouble with the high-voltage lamp was not only with the slender 
filament, but with its mounting, the globe and the vacuum. It was 
commonly found that if a high-voltage lamp burned a few hours with- 
out breaking, it was good for thousands of hours of tolerably satisfac- 
tory service. 

The improvement in high-voltage lamps may be inferred from a test 
recently made in a central station, details of accuracy not given ; 220- 
volt lamps of one maker fell from 15.5 initial candle power to 15.0 
candle power at the end of 700 hours, with an average efficiency of 
4,09 watts per candle ; the trend of the curve indicating a probable life 
of about 4000 hours before falling below 80 per cent. of initial nominal 
candle power. Lamps of another make started at 15 25 candle power 
and fell to 13.5 candle power at theend of 700 hours, the average 
efficiency being 4.13 watts per candle, the curve indicating a profitable 
useful life of 1000 hours. This test, if reliable, certainly indicates 
great improvement over the lamps tested by the writer in 1897.’ Not 
only have the efficiency and reliability of the 220-volt lamp improved, 
but it is made in various sizes as small as 8 candle power, and the price 
has fallen until it costs only about one-tenth more than a similar 110- 
volt lamp, as against one-fourth more two years ago, 110 volt lamps 
now selling at 18 cents each in barrel lots of 200 to 250, while 220-volt 
lamps sell at 20 cents in barrel lots. 

It is difficult to make a fair comparison between high and low 
voltage lamps, because of the different conditions under which they 
are used. Considering the lamp alone, a fair test could be made by 
burning a number of lamps for 110 and 220 volts at different efficien- 
cies and then finding the life curves which had the same general 
characteristics. A 110-volt lamp operated at a certain efficiency might 
then be compared with a 220-volt lamp burned at such an efficiency 
that its candle power dropped off at about the same rate as the 110-volt 
lamp. Another basis of comparison would be to note the ratio of 
annual lamp renewals to total number of lamps installed in various 
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stations, and then compare the efficiencies of lamps when the ratio for 
a 110-volt plant is found to be the same as that for a 220-volt plant. 
The latter would seem to be the more correct method were it not for 
the fact that most of the 220-volt plants have been installed recently 
and the circuits are presumably designed for approximately the present 
actual load, while the stations using 110-volt lamps have usually been 
in operation for a number of years, and the circuits are likely to be not 
only overloaded, but also unsymmetrically loaded, so that the range 
of voltage is much worse, even allowing that the voltage at the main 
center of distribution is regulated as closely as in the 220-volt plant. 
In such a test the “ personal equation” of the plants is a large factor, 
the layout of the circuits, distribution of load, regulation of dynamos 
and the practice in replacing old unbroken lamps affecting the results. 

It is, therefore, not surprising that different lamp agents make vary- 
ing claims in comparing 110 and 220-volt lamps from their own fac- 
tories. One lamp agent holds that his 4.4-watt 220-volt lamp is the 
peer of his 3.5-watt 110-volt lamp ; anogher says his 4-watt and 3.5-watt 
lamps are comparable; another claims his 3.8-watt 220-volt lamp is 
the equal of his 3.5-watt 110-volt lamp; still another believes that his 
4-watt 220-volt lamp is the peer of his 4-watt 110 volt lamp, giving as 
proof the fact that a station using his 3.6-watt 110-volt lamps buys 
annually as many lamp renewals as there are lamps installed, while 
another station using 220-volt lamps buys only one-third that propor- 
tion of renewals. ; 

In comparing the performance of incandescent lamps, it is neces- 
sary to consider a number of conditions that materially modify the 
conclusions that might be drawn from accurate tests conducted under 
laboratory conditions. 

In the actual practice of the small (not excluding many of the large) 
central stations, the variation of voltage is such as to require the use 
of low-efficiency lamps. It is well understood by engineers, although 
not sufficiently appreciated by owners and operators, that fluctuations 
of voltage affect the candle-power and life of high-efficiency lamps far 
more than those of low-efficiency lamps. Owners and operators do 
not usually realize how rapidly an excessive voltage decreases both the 
life and the candle-power of incandescent lamps. In the smaller 
plants especially, the man in charge of the dynamo has so many other 
duties that he does not keep close watch of the voltmeter, and the 
voltage is frequently so high as to cause an excessive lamp breakage 
unless the lamps are of low efficiency. In a surprising number of 
plants the voltmeter is of poor construction or is even entirely absent, 
so that the operator governs the pressure entirely by his eye, keeping 
the lamps ‘‘about right.” In one case complaint came that the 
3.1-watt lamps furnished were of poor quality, and investigation 
showed that the 110-volt lamps were being operated at 130 volts, so 
that it was no wonder that some of them lasted only six hours. 

Even when the operator appreciates the importance of maintaining 
the voltage constant, it frequently occurs that the voltmeter is con- 
nected to the circuits at the power house, rather than at the main 
center df distribution, so that while the pressure may remain reason- 
ably constant at the power house, it rises excessively at distant points 
when, the load drops off. One customer of a comparatively large 
station reported that his voltage varied from 90 to 120 volts at different 
hours of the day. In the ordinary lighting system the distributing 
circuits are so laid out that the drop from the main center of distri- 
bution to the farther lamps is so great as to cause extreme variations 
of voltage. This poor design and construction of circuits is due to 
four reasons: The wretched work of poorly-prepared men who pose as 
electrical engineers ; the limited amount of money available for con- 
ductors ; the desire to make the least money cover the largest possible 
territory, and the unsymmetrical overloading of the circuits as busi- 
ness grows. The result of all these conditions is that the voltage varies 
to such an extent that only a low-efficiency lamp will give satisfaction 
in the average central station. High-efficiency lamps requiring 3.1 
watts per candle are used successfully in plants where the conducting 
system and’ the operation of the station are such as to insure close 
regulation of voltage at the lamps within about 3 per cent. 

As was so well brought out in J. W. Howell’s classic paper on ‘‘ The 
Maximum Efficiency of Incandescent Lamps,” before the American 
Institute of Electrical Engineers in May, 1888,' the lamps should be 
Operated at such a voltage and efficiency that the total cost of opera- 
tion, including fuel, lamp renewals, and all other costs, should be a 
minimum. The difficulty with the practical application of this simple 
rule is that some of the elements of cost are easily recognized, while 
others are not so easily discerned. Without the aid of skilled elec- 
trical engineers, it is difficult to analyze accurately the elements of 
1, Bloc. World,,X1: 190. 











the total cost of electric light. The cost of lamp renewals is an ele- 
ment that is patent on the bills, and the vast majority of plant owners 
wish to see such items reduced to the minimum, so they continue to 
demand lamps giving long life. The customers of central stations 
also desire lamps of long life, to avoid interruption of service by lamp 
breakage and to reduce the charges for new lamps. Of course, where 
current is paid for by meter, the station operator does not object if his 
customers desire long life lamps, since the latter do not appreciate their 
effect upon the meter bills. 

As a result of the above causes, the lamp supply people have learned 
that for the average station 3.1-watt lamps are not at all satisfactory, 
3.5-watt lamps give better results, but the people seem to be pleased 
still better with lamps requiring about 4-watts per candle. The 220-volt 
lamp has therefore to compete not with the 3.1-watt lamp, but rather 
with one requiring 3.5 or 4 watts per candle. 

Another item that lessens the relative disadvantage of the 220-volt 
lamp is the fact that the smallest size wire allowable on pole lines is 
governed not by minimum allowable conductivity, but rather by mini- 
mum allowable mechanical strength. Good practice does not permit 
any copper wire smaller than No. 10 B. & S. G. to be used on outside 
construction (this limit not applying to wires in cables or to hard- 
drawn bare conductors such as are used in telephone work). No. 
10 wire is used to a large extent for small mains on 110-volt circuits, 
and naturally therein occurs a considerable portion of the total drop 
on the line at times of heavy load. When the pressure is doubled and 
220 volt lamps are used instead of 110-volt, the current on the line is 
nearly halved, and therefore the drop is also halved, while the per- 
centage drop is only one-fourth. For example, suppose on a certain 
circuit that 110-volt lamps take a current of 10 amperes, entailing a 
drop of 2.2 volts in the part of the line which consists of No. 10 wire ; 
now, if the pressure be raised and 220-volt lamps be substituted, the 
current will be approximately 5 amperes, the drop will be then only 
1.1 volt. In the first case the drop is 2 per cent. of the lamp voltage, 
while in the second it is only one-half of 1 percent. The result is 
that, assuming equally good regulation of voltage at the main center 
of distribution, the relative fluctuations in different parts of the system 
will be much less with 220-volt lamps than with 110-volt lamps. This 
general conclusion is true, even allowing the efficiency of 220 volts to be 
considerably less than that of 110-volt lamps, making the current at 
220 volts sensibly more than half that at 110 volts. 

It has been urged with good reason against the use of 220-volt lamps 
that their low efficiency requires a larger investment in generators and 
other station equipment for an equal lighting capacity. This is 
doubtless true, and should be given full consideration, ially in 
the case of a municipal or an isolated plant where the user of the 
lights ‘is also the owner of the plant. In the case of the central 
station for general supply, however, the financial interests do not lie 
immediately in the same direction. It is coming to be more and more 
common practice to sell current by meter rather than to furnish lights 
on flat rates. It is, therefore, to the interest of the station operator to 
sell as much current as possible, and the user of the lamps does not 
discern between the watt consumption of his 220-volt lamps and that 
of the 110-volt lamps in the neighboring town, except to feel sure that 
his lights are better. Therefore, both the station owner and the lamp 
user are satisfied. 

A real difficulty with the 220-volt system lies in the increasing use 
of arc lamps. The enclosed arc lamp for use on 220-volt circuits 
draws a long arc, and therefore gives a light strongly tinged with 
violet. The color can be toned down by using opal glass for both 
inner and outer globes, but these greatly reduce the light, already too 
small. In many cases it is practicable to use two 110-volt eaclosed 
arc lamps in series. While this practice is the general custom and is 
successful in many cases, yet it is apt to lead to trouble in the case of 
small plants whose operators are necessarily men of comparatively 
little electrical and engineering knowledge, and who have difficulty in 
understanding the adjustment of arc lamps so that two will work 
properly in series. This is especially true after one of the lamps has 
been repaired. 

The conclusion is that the 220-volt lamp is a 
and is coming into more and more extensive use. The intelligent en- 
gineer will recognize, however, that each system has its own field. In 
some places the 110-volt system is best ; in others the 220-volt three- 
wire system is best ; in others nothing is suitable except the alternat- 
ing-current system with transformers. Under certain conditions the 
220-volt two-wire system, or the 440-volt three-wire system may com- 
pete successfully, and should be considered with great care before the 
engineer decides which system to recommend for a particular case. 
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The Institution of Electrical Engineers at Paris. 
ee 

Engineering says that the joint meeting of the British and American 
Institutions of Electrical Engineers at the United States Pavilion of the 
Paris Exhibition formed a very pleasant introduction to the Electrical 
Congress, which was opened two days later. About 60 of the British 
members, with their ladies, and 25 representatives of the American 
Institution, had crossed vid Folkestone and Boulogne on August 15, 
and their numbers were reinforced at Paris. The meeting had been 
arranged for 9:30 a.m , of August 16, and President Carl Hering, of the 
New York Institution, opened the proceedings at 10 o’clock. Professor 
Perry occupied the chair next to Mr. Hering, and the two secretaries, 
Mr. Ralph W. Pope and Mr. W. G. MeMillan, assisted jointly. Iu 
welcoming the members, Mr. Hering expressed the hope that the nex: 
re union of the sister Institutions would take place in the United 
States. Professor Perry followed with a few remarks, delivered in his 
happy humorous vein, and then Mr. Mascart, honorary member and 
vice-president of the meeting, thanked the members from Great Britain 
and the United States, for assembling among their French colleagues 

There were no minutes to be read, so that Professor Perry at once 
called upon Mr. de Ferranti to open a discussion on the ‘ Relative 
Advantages of Alternate and Continuous Currents for a General Sup- 
ply of Electricity, especially with regard to Interference with other 
Interests.” The Councils had wisely decided not to have any papers 
read, and the discussion was started by Mr. de Ferranti in the manner 
the members expected him to adopt; he dealt with his subject on the 
broadest basis. It was not the old controversy which he wished to 
renew, but the question as to what the more general use of alternating 
currents, which was now urged from so many sides, might lead to iv 
the course of the next fifteen years. Was it possible to go on with con 
tinuous currents for light and power supply, or would—apart from 
other considerations upon which he could not touch on this occasion— 
the manifold interferences, and especially the electrolytic troubles, 
force us to give preference to alternating currents? We have cables, 
and pipes, and rails to protect ; we have to insure reliable working of 
our telegraphic and telephonic services ; and all our difficulties will 
continue to increase. His own experiments were almost confined to 
alternating currents, but he was quite aware that the alternating 
systems were responsible for a good deal of trouble, and did not even 
exclude the possibility of electrolytic corrosion. 

Mr. Arnold, of Chicago, broadly sketched out American practice. Iu 
New Providence the alternating mains had been replaced by 500 vults 
direct current supply on the 3-wire system ; the same had been done in 
St. Louis, Mo., and in other cities. There was no doubt, then, that the 
direct current was holding its own in large cities. In small cities and 
for outlying districts, the alternating currents would preferably 
dominate ; there was, however, the difficulty of equalizing the loads, a 
difficulty which storage batteries overcome easily in the case of con 
tinuous current distribution. Mr. Arnold is an authority on battery 
power and regulation, which he strongly advocates for stationary 
plants, reserving his opinion as to car propulsion by storage batteries. 
The electric railways, he continued, had felt compelled to raise their 
pressure to 700 volts, and outlying districts were chiefly supplied with 
triphase currents at 25 cycles. Probably we should eventually do all 
railway work with phase current transmission and rotary transformers 
to generate the continuous currents for the working motors. 

Sir William Preece, being a member of both bodies, likened himself 
to the blank leaf between the New and the Old Testaments. Both 
systems had their good and their bad points, he thought. Alternating 
currents certainly caused troublesome interferences with telephones ; 
but we had a remedy, on which we should insist for more reasons than 
one ; that is, to apply always complete metallic loops and to twist the 
wires. He believed in triphase motors, and also in triphase transmis 
sion by underground cables; but capacity would cause quite as much 
trouble as inductance. One thing we should certainly try to bring 
about soon—standardization of the frequencies. At Niagara 25 cycles 
had been introduced ; in England 50 periods were common; Deptford 
used 67; the City of London 100; and in some installations we find 130 
periods. 

Professor A. E. Kennelly was glad that we were clearing up the 
mists obscuring the question of alternating and direct current supply. 
As regards illumination, the direct current was best suited for crowded 
areas. As we extend our area, however, and have to raise pressures to 
500 volts and more, the direct system ceases to be profitable. Thus the 
use of alternating current distribution and lighting for the far districts 
was almost general in the United States. As regards traction, the 
analogue was transmission by phase currents, transformed into con- 




































tinuous currents at the farther end. That was an anomalous and 
expensive combination which we could perhaps best explain on histori- 
cal lines, as the direct current motor was first in the field. If we could 
get over the shortcomings of induction motors, then, he agreed with 
Mr. Arnold, that he would prefer alternating currents throughout. The 
electrolytic troubles, he thought, were no longer serious, and the 
damage affected service pipes and cables more than mains. One point 
could not be disregarded, that is, the increased danger to life which 
alternating currents bring with them. Our magnetic observatories 
would have to be transferred to desert regions if we could not sutfici- 
ently protect them. 

This view was probably shared by the majority of the electricians 
present; at any rate, nobody raised a serious protest. One speaker 
afterwards referred to the absurdity of subordinating the claims for an 
electric railway to the protests of professors at a scientific institute, 
The fact is that the modern city, with its traffic and manufactories, its 
smoke and masses of iron, has long ceased to be a suitable quarter for 
observatories. 

Professor Ayrton approached these probl from two sides. Could 
we do away with the causes of interference, or could we defend our 
observatcries? Concerning the telegraphic service, not many words 
need be wasted ; it was too poor, anyhow. As regards traction, the 
Board of Trade limited the admissible potential difference between the 
return and the insulated rails to 7 volts. That rule did not afford 
sufficient protection, not even as regards electrolytic corrosion. But 
the general adoption of alternating currents would not altogether help 
us over the electrolytic difficulty. It could easily be shown by experi- 
ment that an ordinary sulphuric acid voltameter, with a platinum elec- 
trode in each tube, would generate hydrogen and oxygen in their 
correct ratio of 2:1, whether fed with continuous or alternating cur- 
rents, And he had two lead pipes on the table demonstrating that such 
electrolytic corrosion was not caused by fancy laboratory currents 
only. The pipes came from Deptford; they had been buried 6 in, 
apart and exposed to alternating currents of 100 volts, whose strength 
was, by keeping the ground watered, maintained at 1 ampere. They 
were badly corroded, especially on the sides facing one another. Many 
complaints of the same evil had been heard in Geneva where the alter- 
nating current rules supreme. The tramway companies were quite 
willing to do their best for the protection of the magnetic observatories, 
and they had appealed to the Board of Trade for advice. Oa behalf of 
a committee, on which Professors Perry and Riicker had also served 
among others, he could now state that it was quite possible to guard 
observatories from the evil effects of tramway currents. He would not 
allow the line to approach the observatory within less than 2 miles, 
and would divide that portion of the line into sections of 1 mile 
lengths; the trolleys were to be fed at the middle of each section, with 
return feeder, also starting from the middle. In that case the potential 
difference between the return and the insulated rails need not amount 
to more than one fifth of a volt, which could not disturb magnetic 
observatories. 

Mr. Korda, of Paris, spoke on the use of alternating current motors. 
Though their regulation was difficult, triphase motors had answered in 
large sugar works, in spite of special troubles. High voltages were ob- 
jected to at these works, and more than 200 volts were not applied in prac- 
tice. The naked cables, which were stretched close to one anotaer, had 
hence to carry currents of large intensities; the nearness reduced the 
induction, but the dirt was troublesome. Special exciters were not 
liked ; for if we must have continuous currents for excitation, we 
might be altogether contented with direct currents. Further, com- 
paratively large engines were wanted for starting ; yet these installa- 
tions were popular. 

Professor Crocker, of New York, did not regard the interference 
question as the essential one ; but the discussion had to confine itself to 
that question. We had to distinguish between induction and leakage 
effects. Induction produced a magnetic field ; but there were only a 
few magnetic observatories, and that point was not serious; alternating 
currents gave no permanent field, but they affected the telegraphic 
service badly. We could avoid that defect, as Sir William Preece had 
stated; yet in this respect alternating currents were the worst sinners, 
whilst as to electrolysis the direct currents were more objectionable. 
He hai, however, tested all the New York light mains, and ascer- 
tained that the leakage did not exceed 1 per cent. Hence as to intet- 
ference, the balance between the two systems was doubtful. As 
regards efficiency of motors, he had also tested a large number of 
motors of the same capacity, and he found, on the whole, little to say 








for or against either system, at half loads and greater loads. For light 
loads, alternating current motors seemed more efficient. With regard 
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to regulation at constant speed, he had again no preference either 
way; for regulation at variable speed, and thus for traction motors, 
the direct current motor was certainly the better, however. 

Mr. Mordey returned to the line of argument taken up by Professor 
Ayrton. Testing 28 miles of tramways, he had never found that the 
drop exceeded 5 volts, thus remaining under the 7 volts limit of the 
Board of Trade. It was true that the instruments at the tramway 
stations frequently indicated higher volts; but that was the fault of 
the instruments under tary disturb Double insulated 
returns were good for either system, in many respects. A double line 
had been used at Cincinnati; he would like to know with what results. 
The future would probably belong to the alternating current, which its 
simplicity would force upon us. The rotary converter could not be 
regarded as more than a makeshift. If all the money spent by the 
Central London Railway on rotary and static transformers has been 
expended in conductors, everything would have proved much simpler. 
The capacity troubles of alternating distribution were, in his opinion, 
overrated ; a visit to St. Petersburg had confirmed him in this opin- 
ion. 

Professor S. P. Thompson, who, like his predecessor, was asked to 
condense his remarks owing to the lateness of the hour, was rather 
astonished that nobody should have referred to ships which started 
with Siemens alternating plants, and had unfortunately abandoned 
them again for the worst type of continuous current machines, the 
bipolar type. Alternating current switches were expensive ; that was 
one objection against them. If arc lamps burned, perhaps, better on 
alternating circuits, the same could certainly not be said about glow 
lamps, only we made the mistake of raising the voltage higher and 
higher, instead of reducing the pressure to 50 or even 20 volts; only in 
the latter case could we keep to the three watts per candle, which were 
generally claimed without justification for 110-volt lamps. Two state- 
ments he opposed directly; the alternating currents were not more 
dangerous than direct currents, and the high starting current, sup- 
posed to be required by triphase motors, looked very much like one of 
the old fallacies which everybody believed, until somebody thoroughly 
investigated the matter. Professor Carus Wilson’s quite recent expéri- 
ments as to acceleration and starting torque were by no means unfav- 
orable to triphase motors. As to electrolysis by alternating currents, 
that depended largely upon the electrode area, current density, and 
reversibility, of the polarisation effect; this question is, of course, not 
new. Some people talked of the new Central Electric Railway in 
London as atrial of the triphase current, but nothing more was done 
jn reality than had been tried at Gross Lichterfelde, near Berlin, 15 
years ago. We might speak of a success, but we could not obtain any 
information from the new undertaking. 

Mr. Ward Leonard took the opposite side again. He had not been 
favorably impressed by the slowly starting phase motors he had seen 
in Switzerland, and he remained an advocate of continuous current 
motors. His advice was to put transformers and continuous current 
motors on the vehicle to be propelled. 

The Presidents refrained from summing up, and the discussion was 
thus brought to an informal conclusion. Four gentlemen, members of 
the respective juries, then gave the audience, so far as time allowed, 
some excellent hints as to features of special interest in the Exhibition. 
These gentlemen—Mr. Hospitalier, who dealt with dynamos ; General 
Webber, who reviewed the measuring instruments ; Mr. Gavey, who 
spoke on telegraphs and telephones ; and President Hering, whoadvised 
as to electro chemistry, conducted parties in the afternoon. 

On Friday morning a visit was paid to the transforming station of 
the Westinghouse Company, opposite the striking dome of Messrs. 
Schneider. Both the moving platform and the electric railway of the 
Exhibition are driven from this station, it will be remembered. The 
plant has been devised by Mr. Albert Schmid, Director of the Paris 
Westinghouse Company, the Socié:é Industrielle d’Electricité, Procédés 
Westinghouse, and installed by Mr. M. Coster, their Manager. The 
latter and his able assistants, Messrs. L. A. Phillips, Wolfe, W. D. 
Brown and C. Koppitz, put the huge machines through a very interest- 
ing, though somewhat daring, cycle of performances, starting both lines, 
and running them from various motors, etc. The transformation is 
effected in two ways. Tirst, by means of a triphase motor of 5,000 
Volts and 850-horse power, driving a continuous current generator ; 
secondly, by a converter which receives current at 360 volts from six 
static transformers, and yields direct current of 550 volts. The whole 
installation is double. To watch these gentlemen, moving the switches 





apparently without consulting one another, was a striking demonstra- 
tion of their mastery over their machines. 
In the afternoon members, by invitation of the Chemin de Fer-de 





l'Ouest, paid a visit to the new electric power station at Moulineaux, 
which will run the Paris-Versailles electric line and the electric rail- 
ways from the Champ de Mars, and which is supplying primary current 
to the Westinghouse station just mentioned. The visitors were con- 
ducted by Mr. Clérault, the Chief Engineer, to whom the project is 
mainly due, and by the Engineers, Mr. Mazen and Mr. Brant. The 
programme included visits to Moulineaux, to its testing house (maison 
de vérification), the transformer stations at the Champ de Mars and the 
Invalides, the locomotive sheds and pneumatic power stations, were as 
stupendous as the works are ; and if the working is conducted with the 
skill, completeness and punctuality with which this most instructive 
programme was carried out on a very hot afternoon, the railway com- 
pany will have some return for the very large sums they have invested 
in this enterprise, which is to reform the traffic in the western suburbs 
of Paris. We shall deal with this plant,which is of peculiar character, 
in a future issue. 








How to Use Water in Steam Pipes. 
esas 

At a conference of English electrical engineers held recently at Hud- 
dersfield, the utilization of water in steam pipes received much atten- 
tion. They visited a number of plants where there were installed 
plants for the purpose of using this waste water. The greatly increas- 
ing demand for steam and steam appliances has brought forward the 
question of economy and improvements in this direction and has 
recently demanded and received a large amount of attention from 
engineers. As the result of careful investigations and experiments in 
this line, an apparatus has recently been placed upon the market which 
discharges some most important and hitherto unknown functions, based 
upon two simple laws of nature, namely, the force of gravity and the 
tendency of gases to flow to the the point of the lowest pressure. The 
apparatus has been thoroughly tested for some two years, and, it is 
claimed, with good results. 

Every engineer is aware of the inconveniences, the delays and 
dangers, that arise from the presence of water in steam pipes, which in 
many cases has resulted in loss of life, cracked cylinders and lids, 
straining and pounding of engines, and so forth. Again, it is also im- 
portant that in remedying this evil, the water in the steam pipes, with 
all its valuable store of heat, should go back into the boilers, so that 
these should not only be able to use it over again, butalso the embodied 
heat, which is practically boiler temperature, requiring but a very few 
units of additional heat to convert the water into steam again. This 
apparatus is said to accomplish this. Moreover, it draws away all 
water before reaching the engines, thereby only allowing dry steam to 
pass into the cylinders, while feeding the boilers with water at a-high 
temperature. Other important points are the advantages derived from 
feeding boilers as near boiler temperature as possible, which consists in 
a direct saving of coal, this tending to prolong the life of the boiler and 
to obviate the danger of leakage ; while by feeding the boiler with the 
water of condensation, which is pure, the evaporation capacity is 
greatly increased, as this water prevents scaling on the boiler plates. 
The apparatus performs these duties without the aid of any moving 
parts, and it is therefore almost impossible that it should get out of 
order. 

In this invention there is a receiver which is placed below the lowest 
point to be drained. This receiver acts as a storage for undue amounts 
of water, so that the riser pipe, which draws through a special outlet, 
may not get water bound, but may act at a constant rate, independent 
of periodical discharges, into the receiver. All flow of condensation 
into this receiver is through a suction tee. A pipe is tapped into the 
forcing end of this tee and drains one of more separators or bottles at 
convenient distances from the live steam main. Its object is two fold ; 
it not only serves to maintain the receiver pressure, as near as possible 
to the boiler, by making good any undue drop in pressure from the 
secondary sources, but also helps to draw the drainage, on the ejector 
principle, from the drip receiver which receives the drip from all 
secondary sources. 

From the receiver the water is swept up the riser pipe in sections or 
finely divided particles, into aseparator. The purpose of this separator 
is merely to start the water easily and rapidly down the return pipe 
which feeds one or more boilers. The necessary drop in pressure in 
the separator, to guarantee the circulation up the riser pipe, is pro- 
ducing by a small pipe which is regulated by a reducing valve. If there 
is no convenient method of utilizing this small quantity of steam 
through the valve, a pipe is connected to the feed pump discharge, 
allowing a small quantity of cold water to be injected into the top of 





the separator, making g slight vacuum, and producing the same circu- 
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lation up the small pipe. The column of water in the return pipe, plus 
pressure, overcomes the boiler pressure, and so produces a continuous 
return. It should be noted that it is immaterial whether the points to 
be drained are below or above the boiler water level. 








American Coal for Foreign Consumption.’ 
eae ies 

According to Mr. C. J. Wittenberg, president of the Chesapeake & 
Obio Coal and Coke Company, who recently returned to this country 
from abroad, there is an excellent opportunity, if only taken advantage 
of, for dealers in this country to gain a prominent foothold in the coal 
markets of the various countries on the continent of Europe. As was 
stated some time ago in these columns, many of the electric lighting 
and manufacturing plants, more especially in Russia and Germany, 
were a few months ago almost destitute of fuel, owing to the inability 
of obtaining sufficient coal from Great Britain, with the result that 
many factory and other kindred industry owners are aid to be looking 
into the feasibility of obtaining fuel from the United States. 

The gentleman quoted above referring to this subject says : 

‘In 1899, England’s shipments of coal to countries which we can 
reach exceeded 30,000,000 tons. Up to10 years ago she had about all 
the West Indian and South American coal trade, most of which we 
have taken from her.. We can now get our share of the world’s trade, 
if we can get the ships. But the coal men of the country need to be 
aroused on the matter. 

‘** While I was abroad I noticed a remarkable inquiry for American 
coal. The number of the people who called upon me in Paris to obtain 
data on the subject was astonishing. And in Denmark there was a 
special interest in the matter taken by the big gas concerns. The 
American coal exhibits at the Paris Exposition are attracting a great 
deal of interest, but they are so poorly accommodated, in out of the 
way quarters, that they are not shown to best advantage. 

‘Inquiries are being made for American coal by both the French 
and the Italian Governments for their respective navies. About July 1 
there was a bill introduced in the British Parliament to prohibit the 
exportation of smokeless coal from Great Britain. It was argued that 
smokeless coal was like smokeless powder, and should be regarded as 
too precious to sell to other nations. Nodecisive action has been taken 
on this bill, but the French Government, in alarm, at once placed 
large orders for smokeless coal in England. Still fearing that it may 
never be able to have them filled, it is now on the lookout to get its 
coal from America, if need be. 

‘* The principal points to which it would now be advantageous to us 
to ship coal would be on the Mediterranean, of course, because the low 
freight rates from England to other European centers make it hard for 
us to compete with Great Britain. As far as quality goes, the best 
American coal can about equal the coal from Cardiff, Wales, which is 
the best in Great Britain. Our coal is not so lumpy as the Cardiff 
coal, but that is really nothing in favor of the British product, though 
there is a prejudice for lumpiness in Europe. The British coal costs 
$7.50 at Cardiff, an? can be aelivered at $10 a ton on the Mediterranean. 
Ours costs $2.50 at Newport News, and can be delivered at about $7.60 
on the Mediterranean. But we are sending very little thither, because 
we cannot get the ships.” 

After stating that most of the interests in England owning coal- 
carrying vessels are also interested in the British mines, Mr. Witten- 
berg adds that ‘‘if we could only have a subsidy measure passed which 
would encourage the building of American ships we could quickly 
build up a coal carrying trade. We could build fully as good ships as 
they have abroad. I think even with the vessels diverted to transport 
service back at our disposal that coal freights to the Mediterranean 
would come down from $5 to $4 or $3.50 a ton, and enable us to un 
dersell the British in Italy from $3 50 to $4 a ton.” 

In this connection it is interesting to note that the aggregate exports 
of coal from the United Kingdom for the six months ending June 30, 
this year, were 22,063,206 tons as compared with 20,990,630 tons in the 
corresponding period of 1899. Of this amount 4,230,783 tons went to 
France, 2,704,757 tons to Germany, 2,625.913 tons to Italy, the re- 
mainder being distributed between Russia, Sweden, Norway, Den- 
mark, Holland, Spain, Portugal and other minor countries. 

These figures will give our coal dealers some idea of the strong hold 
England has on the coal markets of the world, but in spite of this fact 
if sufficient interest is aroused, there would seem ts be no valid reason 
why American coal should not ultimately be burned to run lighting, 
street railway and manufacturing plants in many European countries, 





1. Electricity. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 
camapiaibesces 

Mr. J. N. Gourra, Secretary and Treasurer of the Soo Light and 
Power Company of Sault Ste Marie, Mich., writing to the JournaL 
under date of the first inst., says: ‘‘ We are a new member of the 
lighting family, just organized under a 30 year franchise for gas, and 
also one for the same term for electric light and power. We would be 
glad to have you put our name on yoursubscription list * * * and 
to also announce that we are calling for bids for construction of gas 
works and electric light plant. Sault Ste Marie is such a rapidly 
growing city that its population, as shown by the recent census, 
exceeds by 2,000 any estimate made before it was taken. We do not 
remember to have noticed this of any other city. The enormous devel- 
opment of water power, and various industries dependent upon this 
and now nearing completion, cannot fail to even double the present 
population, which is 12,000.” 





Mr. Harvey CRAWFORD, who served the Cedar Rapids (Iowa) Gas 
Company as cashier for quite a period, has accepted the post of cashier 
to the Waukegan (Ills.) Gas Light Company. 





Mr. Ropert S. Ray has. been appointed manager of the Windsor 
(Can.) Gas Company, vice Mr. W. D. West, who, as was formerly 
noted in the JourNAL, is to take charge of the Marion (Ohio) Com- 
pany’s plant. ; 

Tuer Western Gas Construction Company of Fort Wayne, Ind., is 
under contract to erect a complete system of coal gas apparatus for the 
proprietors of tne Waukegan (Ills.) Gas Light Company. 








Mr. W. A. ALDRICH, Secretary of the Spokane Falls (Wash.) Gas 
Light Company, writing under date of August 27th, says : 

To the Editors AMERICAN Gas LicuT JouRNAL: In the discussion! 
following the reading of the paper by Mr. John A. Britton before the 
Pacific Coast Gas Association, I am quoted as saying, ‘‘ Gas stove 
advertising is no good.”” This should have been, ‘* Newspaper adver- 
tising is no good.” I am glad to see that the New York companies 
have adopted the system of renting gas stoves, and I hope to see the 
plan followed by all the gas companies, as it will surely pay them 
handsomely on the investment. 





By way of comment on the correction forwarded by Mr. Aldrich, 
we might remark that right before us is a copy of the Trenton (N. J.) 
Times, of date of August 18th, in which issue appear four solid pages 
devoted to a recital of what Mr. Frank D. Moses and his associates of 
the Trenton (N. J.) Gas and Electric Company have done in the way 
of placing gas stoves in the Capital City of New Jersey since they took 
hold of its gas properties. The main portion of the advertisement is 
devoted to a presentation of the names together with the residences of 
those using gas stoves, and the balance is given over to a well arranged 
illustrated list of the stoves and other gas appliances which the Com- 
pany handles. There are over 1,600 gas stoves and ranges connected 
up in Trenton. 


Mr. J. D. Taytor, Jr., formerly Agent of Branch No. 2 Hudson 
County (N. J.) Gas Company, which position he was obliged to resign 
last March because of ill health, writes us from Denver, Col., under 
date of August 30th, that he has made so satisfactory a recovery that he 
has accepted a position with the Denver Gas and Electric Company in 
its appliance department. 








Tue Hudson River (N. J.) Gas and Electric Company has been 
awarded the contract for the public lighting of Hastings on-Hudson 
for the ensuing year. 





Deeps transferring a plot of land at the corner of A street and 10th, 
Tacoma, Wash., have been recorded. The new owner is the Tacoma 
Gas and Electric Light Company, whose proprietors propose to erect a 
handsome office structure on the corner named. 





A CORRESPONDENT in Augusta, Ga., forwards the following: ‘ Au- 
gustans who use gas for illuminating purposes will be treated to 4 
raise in price of that article, on and after September ist. The reasons 
assigned for this increase are set forth in a circular issued by the Gas 
Light Company, under date of*August 25th. The circular reads: 

‘“**To Our Patrons: On and after September 1st the gross price of 
illuminating gas will be $1.75 per 1,000 feet, with a discount of 25 cents 
per 1,000 feet, if paid for before the 10th of the month, making a net 
price of $1.50 per 1,000 feet. The gross price of fuel gas will be $1.25 
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per 1,000 feet, with a discount of 25 cents per 1,000 feet, if bills are 

by the 10th of the month, leaving the price of fuel gas the same as 
formerly, THE Gas LigoT Company or Avausta, by D. B. Dvr, 
President.’ 

“The following statement was appended to the circular: ‘My 
associates owning the Gas Company have been disappointed in its 
condition and the results of their investment, and since acquiring the 
property have been called on to put out large sums of money in re- 
pairs, relaying and extending the mains, and otherwise improving the 
plant, in order to supply the best of service. It was supposed that the 
reduction made in the price of gas would so largely increase its con- 
sumption that money could be made at the extremely low prices ; but 
after 15 months’ trial it has been demonstrated that the receipts are not 
sufficient to support the plant. Besides, the largely increased price of 
coal and supplies has materially iucreased the cost of producing the 
gas, while it has been sold at reduced prices. The net price we ask is 
not in excess‘of Birmingham and Chattanooga ; although those cities 
are in the heart of the coal flelds, where coal is about $2 per ton cheaper 
than at Augusta; nor is illuminating gas higher here than at 
Savannah, Macon or Columbus, and is lower than at Charleston. We 
sell fuel gas cheaper than any city in the State except Atlanta, which 
is the only city in the State where illuminating gas is ch : 
Atlanta uses more than all the cities of the Siatscoutbined. le 
the receipts have failed to pay interest on the investment the necessity 
of restoring the price must be obvious. Although the Company has 
since the large reduction constantly lost money, the work of bringing 
the: plant to a complete state has steadily gone forward and first-class 
service is now being given. My associates and myself, who own the 
Augusta Railway and Electric Company, feel that we have passed 
through the experimental stage, and the improvement from’ now on 
will be constant, and I cordially invite the citizens of Augusta, who 
may feel so inclined to take stock in that enterprise ; and when the 
Company is put upon a profitable basis I hope to make the same offer 
relating to that stock. lizing that some will be skeptical of any 
statement, however earnest and truthful, I wish to state that cheerful 
access to our books will be given to any customer who desires to make 
inspection. Yours very respectfully. D. B. Dyer.’” 





Tue City Council o° Council Bluffs, Iowa, has granted a franchise 
to the projectors of the Bluff City Electric Light and Gas Company for 
the erection and operation of electric and gas lighting, power and 
heating plants, and for the maintenance and operation of such plants. 
The ordinance grants a franchise subject to the approval of the voters 
of the city at a special election to be held October 2, 1900, for a term of 
25 years, and provides that the electric lighting plant is to be in 
operation within 10 months, and the gas plant within 15 months. It 
is provided that are lighting, either public or private, sball be done at 
a rate of not more than $69.50 per light per year, under the Philadel- 
phia moontable, that electricity for incandescent lighting shall be sold 
ata rate of 15 cents per 1,000 watt hours and for power purposes at a 
rate of 10 cents per 1,000 watt hours, and that gas shall be sold at a 
rate of not more than $1.45 per 1,000 cubic feet. Thomas Bowen is 
— to be at the head of the concern, and his attorney is John P. 

rgan. : 


THE bondsmen on the $50,000 bond submitted on behalf of the 
Federal Gas and Fuel Company of Columbus, Ohio, are: Messrs. H. 
C. Ellison, Vice President State National Bank, Cleveland, Ohio ; D. 
H. Kimberly, President Central National Bank, Cleveland, Ohio; 
Charles O. Everett, President Produce Exchange Bank, Columbus, 
and C. L. Kurtz and E. M. Poston.of Columbus. 








THE new mortgage issue on the properties of the Waynesboro (Pa.) 
Gas Light Company has been placed. It amounted to $20,000, and 
the bonds bear interest at the rate of 5 per cent. per annum. 





Mr. Joun A. Britton, the active business representative of the 
Oakland (Cal.) Gas, Light and Heat Company for many years, and 
the President of the Pacific Coast Gas Association, has been elected 
President of the Oakland Company. Shortly after his election a re 
porter of the Oakland Enquirer had a conversation with Mr. Britton 
regarding his views as to how a gas company should be conducted, 
and this is the result of the interview: ‘The policy of our Company 
has been formulated on the principle that in dealing with the people, 
from whom it derives its power to exist, a fair treatment of the public 
is the only requisite to success. Following are its general plans: At 
na time in its history has the Company earned or attempted to earn 
interest on capitalization in excess of the actual amount invested in its 
plant. The dividends declared by the Company have averaged less 
than 8 per cent. on the capital stock, and never exceeded 6 per cent. on 
actual cash value of plant. It has believed in making the public 





profit-sharevs by reduction of rates, instead of maintaining high rates 
for the benetit solely of its stockholders, and the people might in this 
regar ! ke considered as owners cf common stock in the corporation— 
so that 3.1 actions by the Company are indirectly shared in by the 
public. It ras met every reasonable demand for extension of its 
services, both gas and electricity, thus helping to build up new terri- 
tory. The consumer has always received the benefit of the doubt when 
a contention arose. The service has always been of the best, the quality 
increasing in efficiency by the adoption from time to time of new 
methods in manufacture of gas and generation of electricity, and no 
attempt has been made when cheapening price to depreciate quality. 
No employee of the Company will be retained in its service who does 
not at all times and under all conditions give respectful heed to all 
complaints from consumers. It has believed the growth of the city to 
be a benefit to its business and encouraged in every way new enter- 
prises by devotion of time and money, trusting to the future for com- 
pensation. It has realized that it should bear its burden of taxation 
for municipal, County and State purposes and has never evaded pay- 
ment of the same. It lias conceded to the authorities the right to 
govern it in the use of its franchise and in its exercise has not destroyed 
property, but assisted the authorities in the protection of same. In 
brief, it believes that the public has rights which it, as a corporation, 
is bound to respect, and before entering upon any matter has taken the 
trouble to ascertain fully the extent of such rights, dud has invariably 
respected them. Allof the consumers have equal rights, and in the 


office or at the house, each person, whether a large or small consumer, 
is treated with equal consideration. It has practiced conciliation and 
deprecated antagonisms. It believes that small profits and a satisfied 
people are better than large profits and dissatisfied ones. All com- 
plaints, however trivial, receive full and — attention and no 
consumer is permitted to go away dissatisfied. It has tried to do right 
and be square with everyone; to value the honor of its corporate 
name, and to guard it with the same jealousy that a man guards his 
own personal reputation and honor.” 





Ir is reported that the properties of the Youngstown (Ohio) Gas and 
Electric Light Company have been purchased by New York capitalists, 
the new owners to assume possession October first. 





Mr. T. W. Summers has been appointed General Superintendent of 
the many gas properties controlled and operated by Mr. W. T. Morris, 
of Penn Yan, N. Y., and his associates. 





HereEaFTER no charge will be made by the Consolidated Gas Com- 
pany of Baltimore, Md., for connecting gas stoves to its mains. The 
President of the Company (Gen. Ferdinand C. Latrobe) also favors 
abolishing all charges for connecting the services of consumers to the 
Company’s mains, irrespective of the purpose for which the gas is to be 
used, : 


Tue Marion Gas Company, as the successor of the Marion (Ohio) 
Gas Light Company, was recently incorporated by Messrs. H. J. 
Lesher, James T. Lynn, M. B. Daly, J. P. Degnan and Julian H. 
Tyler. The capital stock was fixed at $150,000. 








ForMAL notice has been served on the Aberdeen (South Dakota) 
Gas and Electric Light Company that proceedings to forfeit its charter 
will be commenced within the prescribed statutory time for its failure 
to light the city under the terms of the franchise. 





Tue New Jersey Gas, Electric and Traction Company has issued a 
blanket mortgage of $6,000,000, which has for its underlying value the 
properties of thé following concerns: The Camden Gas Light Com- 
pany, the Camden Gas and Fuel Company, the Camden and Burling- 
ton Gas and Electric Company, the East Side Gas Company, the 
Gloucester Electric Light Company, the Consumers’ Gas Company, of 
Woodbury, the Woodbury Electric Light and Power Company and the 
Camden, Gloucester and Woodbury Railway Company. 





Engineering News says that a large water power enterprise is under 
way at Hamilton, Ont. A canal is to be run from Lake Erie to 
Hamilton, and construction has begun at Silverdale, Ont., on the line 
of the canal. The source of the water supply is the Welland River, a 
stream which flows into the Niagara river. The canal will run to 
Jordan river, a stream which enters Lake Ontario. The total fall which 
can be utilized for power is about 250 feet. A contract to deliver 
15,000 electric horse power has been made with the Canadian Steel 
Co., located at Welland, which is expected to be in operation at about 
the same time as the power plant, in September, 1901. The canal is to 
be 150 feet wide at the top, 60 feet at the bottom, and 12 feet deep. with 
a current of 3$ miles per hour. The initial plant is to develop 25,000- 





horse power, which can be increased to 50,000 or 60,000, as required. 
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The Market for Gas Securities. 





Dullness ruled in the city gas share market 
during the week, although the business for 
actual transfers was in greater volume than 
for perhaps a month. Values were fairly well 
maintained, the shading being on the low side. 
Consolidated opened to-day (Friday) at 172} to 
173, and the closing was made at 171} to 172, 
ex-dividend. Holders of Consolidated may lay 
to themselves the ointment that all sores, be- 
cause of lapses in the dividend rate during 
1899 are to be salved by a goodly extra return 
shortly before the.end of the year. Mutual, 
held outside of the controlling clique, is in 
good demand. The joke of the local market 
is the price at which Brooklyn Union gas is 
offered. Nominally, the rate is 172. An order 
for 500 shares for transfer wouldsend it to 200, 
at which price it would be cheap. : 

The outside market is ‘* spotty,” with Peo- 
ples, of Chicago, at the remarkably soft price 
of 90% The competition game there is so small 
that no one should be fooled by it. Peoples 
is worth par and more, and it will be at 110 be- 
fore Christmas. Baltimore goes on to a price 
nearer its fair level, and the general market 
reflects the confidence of investors, especially 
in respect of fair gas bond issues. 








Gas Stocks. 








Q by G ze W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Srezet, New York Cirr. 
Sept. 10. 
@@™ Allcommunications will receive particular attention. 
t=" The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. 
Consolidated—Ex rights.... 
Central Union, Bonds, 5's. 


Capital. Par. Bid. Asked. 
$4,595,200 100 «171 = 172 
3,000,000 1,000 106 107% 


Equitable Bonds, 6’s........ 1,000,000 1,000 105 ee 
“ 1st Con.5’s....... 2,300,000 1,000 120 - 
Metronolitan Bonds ........ 658,000 ° 108 = 112 






MUUUAL.....000008 3,500,000 100 305 320 


“  Bonds.. 1,500,000 1,000 100 102 
Municipal Bonds.......+++++ 750,000 oe 
New Amsterdam Gas Co. .. 


Bonds, 5° ssseseeseeseeee 11,000,000 1,000 10534 106% | wy, 


Northern Union, Bonds, 5’s. 1,250,000 1,000 102 108 





‘* Con. Mtg. 5’s...... 
Consolidated G. & E. Co.'s. 
Little Falls, N.Y.... 
Bonds ....cceeseee 
Detroit City Gas Co.. 
“Prior Lien 5's. 





ences 


Equitable Gas & Fuel Co., 

Chicago, Bonds...,....+.+ 
Essex and Hudson Gas Co. 
Fort Wayne ccecercceccccece 





Grand Rapids on Lt. Co... 
= Ist Mtg. 5°s..ccccee 
Hartford...... er ecvccccccecs 
Hudson County Gas Co., of 
ew JOTGOF .cccicecsscess 
sa Bonds, 5’s., 





Jackson Gas Co...... 
- Ist Mtg. 5°S....0006 
Kansas City Gas Light Co., 
of Missouri .......0000... 
Bonds, ist 5’s... 
Laclede, St. Louis .. 





Preferred....... 

Bonds...... eecccece 
Lafayette Gas Co., Ind. sees 

Bolla tetaka 
Louisville............ evcese 


Madison Gas & Elec. Co.... 
re Ist Mtg. 6’8........ 
Montreal, Canada..... sees 
Newark, N. J,,Con. Gas Co 
Bonds, 6°8 ......06 









Nashville Gas Lt. ‘Co. 
Oakland, Cal...... 

= BOndS. «exsee oe 
poe} L. diieerie of 





Peoples Gas Lt. & Coke Co. . 
Chicago, 1st Mortgage... 
2d 6 


Rochester Gas & Elec. Co.. 
Preferred.......s000 
Consolidated 5's .. 

San Francisco, Cal... 

St. Paul Gas Light Co.. 
1st Mortgage 6's. . ; 
Extension, 66.........++ 
General Mortgage, 5’s.. 

St. Joseph Gas Co 


“ 














First mortgage 6’s., 








1,000 


1,000 
1,000 
100 


1,000 


100 
1,000 


1,000 
1,000 
100 


1,000 


106 10684 

115 a 
70 

121 125 

Ml 145 

lesa 

130 


164 122 
us 119 
1 1% 
% 
2% 380 
V4, 09% 
82 85 
474% 80 
4 54 
OF 67 
. 35 
106 108 
104 = 10444 
19934 201 
106 = 107 
60 65 
84 86 
102105 
2300-285 
574 O58 
118 
—— 
12% 15 
82 86 
100 
- 
95 7 
9946 100 
100 101 
9% 86946 
101 
35 40 
35 41 
60 64 
230 
25 es 
101108 
7 80 
9% 100 
70 15 
101 102% 
ne 36 
101% 103 
75 75% 
3 =6100 
110 110% 
35 40 
60 65 
110 120 
q 7 
10244 108 
182 18434 
55 
- SR 
280 «©6300 
110 
46 av 
i 
11134 11144x 
104105 
88 
118 
87% 90 
4% 47% 
49% 533 
82 85 
88 904 
30 34 
wy «98 
15 
88g 8 
270 v1 


Western, Milwaukee ....... 4,000,000 100 95 98 














Bonds, 5’S...... «+... 3,830,500 104108 
Wilmi Del, 600,000 50 2M 210 
Advertisers’ Index. 

GAS ENGINEERS, 








Wm. Henry White, New York City 
Fred. Bredel, Milwaukee, Wis.... 
Geo. R. Rowland, New York City... 
The Western Gas Construction Co., Fort Wayne Ind. aie. 





Humphreys & Glasgow, New York City.. o 
American Gas Co., Phila., Pa..... sever 422 
David Leavitt Hough, New York City...... seeseeses 482 





Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 419 
Baxter & Young, Detroit, Mich.......++00. 
United Gas Improvement Co., Phila., Pa 
James T. Lynn, Detroit, Mich.... 
A. E, Boardman, Brevard, N. C.....+s++0e0 seceeeees 482 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
Continental Iron Works, Brooklyn, N. Y....s0.sesesseees 434 
Deily & Fowler, Phila., Pa....ccccccceseee 
Kerr Murray Mfg. Co., Fort Wayne, Ind ., 
Stacey Mfg. Co., Cincinnati, Ohio, F 
Bartlett, Hayward & Co., Baltimore, Md.......... 
Davis and Farnum Mfg, Co., Waltham, 
R. D. Wood & Co., Phila., Pa.. 
Isbell-Porter Company, New York City... 
Fred. Bredel, Milwaukee, Wis.........+.+ 
United Gas Improvement Co., Phila., Pa... 
National Gas and Water Co., Chicago, Ills ,,... 

















seeeees 429 
1G Yonstruct'n Co. , Toronto, Ont. = 








The Western Gas Construction Co., Fort Wayne, Ind,.,, 
Humphreys & Glasgow, New York City........... 
American Gas Co., Phila., Pa... 
Logan Iron Works, Brooklyn, N. Y... 
Riter-Conley Mfg. Co., Pittsburgh, Pa. 









Baxter & Young, Detrwit, Mich........ - 432 
American Bridge Co., New York City.. + 418 
G. Shepard Page’s Sons, New York City. . 432 
James T. Lynn, Detroit, Mich.......... « 482 
A. E. Boardman, Brevard, N. C....seseeee- + 42 


Sutherland Construction & Improvement Co., N. ¥. City 419 
Chris, Cunningham & Son, Brooklyn, N.Y....000 sessess 424 
PROCESSES. 

Bartlett, Hayward & Co., Baltimore, Md,,.... 
United Gas Improvement Co., Phila., Pa. 
Burdett Loomis, Hartford, Conn..,....... 
National Gas and Water Co., Chicago, Ills. 

ical Gas A ‘onstruct’n Co. ‘Toronto, Ont. 419 
The Western Gas Construction Co., Fort Wayne, Ind.... 440 
Humphreys & Glasgow, New York City.........ss00+0++ 488 
Sutherland Construction & Improvement Co., N.Y. City 419 
B.E. Chollar, St. Louis, Mo.....000....cccccccccscccccees 418 

SCRUBBERS AND CONDENSERS. 
R. D. Wood & Co., Phila., Pa. eee 
Continental Iron Works, Brookiyn, N. 
Logan Iron Works, Brooklyn, N. Y. 
Riter-Conley Mfg. Co. . Pittsburgh, PB. ccccccccccccccees 485 
TAR AND CARBONIC ACID EXTRACTOR. 
R. D. Wood & Co., Phila., P&......seccccsccsecscssccccess 434 
AMMONIA CONCENTRATORS. 
Michigan Ammonia Works, Detroit, Mich.........ssse005 415 
American Gas Company, Phila., Pa...... 
GAS METERS, 

John J. Griffin & Co., Phila., Pa. cccccccccccccccccccccccce 
American Meter Co., New York and Philadelphia, 
Helme & Mclilhenny, Phila., Pa......... sees 
D. McDonald & Co., Albany, N.Y....... 
Nathaniel Tufts Meter Co., Boston, Mass, 
Maryland Meter and Mfg. Co., Baltimore, Md, 
Metric Metal Co., Erie, Pa... 
Keystone MeterCo., Royersford, Pa.... 
Detroit Meter Company, Detroit, Mich...........+.ese00+ 


PREPAYMENT METERS, 
American Meter Co.. New York and Philadelphia....... 
John J. Griffin & Co., Phila., P@.i.... sesecsesseveees 
D. McDonald & Co., Albany, N. Y. 
Helme & Mclthenny, Phila., Pa...... 
Nathaniel Tufts Meter Co., Boston, Mass., 

GAS AND WATER PIPES. 
M. J. Drummond & Co., New York City. 
R. D. Wood & Co., Phila., PA..ccccccccece 
Warren Foundry and Machine Co., New York City... 
Donaldson Iron Co., E:naus, ec... eeeeee 
Chris, Cunningham & Son, Brooklyn, N. 
Cornell & Underhi!l, New York City...... 
Charles Millar & Son Co., Utica, N. ¥.....sscccssssseseee 424 

GAS MAIN STOPPERS. 

Safety Gas Main Stopper Co., N. Y. City.....sssssesceees 421 

GAS TAPPING MACHINES. 
George Light, Dayton, 0........seeesseee sees nedegnanvess: 4k 
H. Mueller Manufacturing Company, Decatur, Ills...... 417 

FLEXIBLE JOINTS. 


seseceseees 438 

















Seeeeeecceeceees 
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Campbell Mfg. Co., d, Conn..... 415 
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STEAM BLOWER FOR BURNING BREEZE. 
+ 429 


H. E. Parson, 





GAS COALS. 









Penn Gas Col ..ceesesserececcescse seseseresscesevecceees 431 
Perkins & Co., New York City... 430 
Despard Gas Coal Co., Baltimore, Md. 431 
Westmoreland Coal Co., Phila., P&.........seseseeeereees 431 
Berwind-White Coal Mining Co., New York and Phila... 430 


CANNEL COALS. 
Perkins & Co., New York City .,..sssscessesesssecseseees 
Greasy Creek Cannel Coal and Tramway Co., Chicago . 
CONVEYORS, 
The Link-Belt Machinery Co., Chicago, IlIs.......++0+++ 
GAS ENRICHERS, 
Standard Oil Co., New York City. ....sssesececsseeseeeses 
The Sun Oil Co., Pittsburgh, Pa............ 
COKE CRUSHER. 
O.M. Keller, Columbus, Ind.......sscecesseeseceeresevees 
GAS GAUGES, 
The Bristol Co., Waterbury, ConD......ssecccssevessssees 
GAS GOVERNORS. a 
Connelly Iron Sponge and Governor Co., New York City 429 
Isbell-Porter Co., New York City..... cvccccccccccces 484 
R. D. Wood & Co., Phila., Pa....... 
Wm M. Crane Co., New York City... 
CEMENTS. 
C. L. Gerould, Galesburg, Ills ...........secccsescsseveess 428 
RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N.J...... oocccce 
Adam Weber, New York City...... 
Laclede Firebrick Mfg. Co., St. Louis, 


430 
415 


421 


431 
seecccceeeeses 431 


431 


430 






seececeececereres 417 









Cyrus Borgner, Phila., P&.......0++0++ + 428 
James Gardner, Jr., Co., Pittsburgh, Pa oe 428 
Henry Maurer & Son, New York City.. oo 428 
Baltimore Retort and Firebrick Co., Baltimore, Md. 423 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo. 42a 


Brooklyn Firebrick Works, Brooklyn, N. Y....... 
Missouri Firebrick Co., St. Louis, Mo.. eeses 
REGENERATIVE FURNACES, 

Bartlett, Hayward & Co., Baltimore, Md..........ssss005 433 
Fred. Bredel, Milwaukee, Wis.......... 
J. H. Gautier & Co., Jersey City, N. J........ ee 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo.. 
Adam Weber, New York City........scssccseccseees 
Missouri Firebrick Co., St. Louis, Mo.. ceecccccce 

SELF-SEALING MOUTHPIECE 








seeee 





HOT WATER HEATERS. 








Wm. M. Crane Co., New York City....00... seseeees cace “7 
GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N. Y...csecccscsceevees cseeees 438 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md.......... secees 433 
Continental Iron Works, Brooklyn, N. Y “ 434 
Deily & Fowler, Philadelphia, Pa...... .. 435 
Davis & Farnum Mfg. Co., Waltham, Mass... 432 
Kerr Murray. Mfg. Co., Fort Wayne, Ind.... 432 
Stacey Mfg. Co., Cincinnati, Ohio...... 435 


R. D. Wood & Co., Philadelphia, Pa.. 
Logan Iron Works, Brooklyn, N. Y.. 
Riter-Conley Mfg. Co., Pittsburgh, Pa.........s0-0000008 


STORAGE TANKS. 
Chris. Cunningham & Son, Brooklyn, N.Y..... ° 


GAS SECURITIES. 
Henry Marquand & Co., New York City.........0+.+++++ 


¢ ADVERTISING. 
J. Howland Harding, New York City.......s.sseseeess + 


BOOKS, ETC. 
Newbigging’s Handbook 
Field’s Analysis, 1899.. 
Scientific Books........ 


- 
= 
ox 











Digest of Gas Cases........ 431 
Practical Photometry. coces 224 
Gas Flow Computers... 438 
Hughes’ “Gas Works”...... eee 429 
Gas Engineer's Pocket-Book. :......sssseeeess « « 
Excerpts from Reports of Gas Commissioners, oe. 389 
Binders.....ccccccccccscccceecs ceccccccccceses 424 
Directory of Gas Companies ....... « 435 
Practical Handbook on Gas Engines....... e 437 
Coal Tar Tree ........... cecccvccccccscccccess 418 
Poole on Fuels.......ccccccccesssseee eeececesccccecccseess BIO 





POSITION WANTED. 
As Superintendent of Gas Works, 


By a young man who is a hustler 


for new business ; has ex- 
perience in selling gas stoves, und ds th factu: 


FOR SALE, 


A New Condenser and Scrubber, 
Each 11 feet 6 inches high, 3 feet in diameter, inside measure- 
ment, and 6-inch connections—all connections reinforced. 
Two manholes to scrubber, with two sets of trays ; also one 
6-inch center valve. These have never been used. 

Address FEEKSKILL GAS LIGHT COMPANY, 
1300-t£ Peekskill, N. Y. 


For Sale. 
A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
-1097-tf Fort Wayne, Ind. 











Gas Companies ani Gas Appliance 
Exchanges, Attention! 


We will save you nearly 30 = cent. on your Steatite 
or Lava Gas Tips. 


enna 
Manufacturers of all kinds of Lava Tips and Acet- 
ylene Gas Burners. 


online 

Headquarters for the domestic E.H. Tips, supe- 
rivr to the imported and lower in price. All 

sizes from 1% to 12-foot. Address 

THE CRESCENT NOVELTY MFC. CO., 

Inventors of the King and Crescent Burner and Sole 
Manufacturers, 
300 Carter Street, Chattanooga, Tenn. 


Flexible Joints for All Purposes. 


Steam, Gas, etc. Seventy-five per cent cheaper 
than hose to convey steam to holder cups. It is 
a packed joint, and when repacked is as good 
as new. Have nm in use on a number of 
holders for years. Catalogue free. 


CAMPBELL MANUFACTURING CO., 
Box 271. Stamford, Conn. 








of coal and water gas in detail ; is assistant to superintend- 
ent of works with an output of 1,000,000 cubic feet per day. 
1318-1 Address ** G. L.,”’ care this Journal. 





Continental Iron Works, Brooklyn, N.Y.... 
Logan Iron Works, Brooklyn, N. Y...... 
R. D. Wood & Co., Phila., Pa..... ceverccccccccccccccccces 44 
INCANDESCENT GAS LAMPS, 
Welsbach Company, Gloucester, N.J...... ss cccccce 426 
Kern Incandescent Gas Light Co., New York City.. 420 421 








BURNERS, 
C. A. Gefrorer, Phila., Pa......... seeccccccececes 434 
Wm. M. Crane Co., New York City ........ 421 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 421 


LAVA GAS TIPS. 


D. M. Steward Mfg. Co., Chattanooga, Tenn eeece 421 


The Crescent Novelty Mfg. Co., Chattanooga, Tenn..... 415 
STREET LAMPS. 

Welsbach Street Lighting Co., New York and Phila..... 426 
Thos T. W. Miner, New York City ........cssecssseseee 417 
PURIFIERS, 

Stacey Mfg. Co., Cincinnati, O........cccseeceee 418 





PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 429 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y............ 430 








Chapman Valve Manufacturing Co., Boston, Mass. 
R. D. Wood & Co., Phila., Pa............ cccesenes 
Continental Iron Works, Brooklyn, N. Y..... vee 





The P. H. & F. M, Roots Co., Connersville, Ind... eee 
Isbell-Porter Co., New York City..........ssseeesees 
The Western Gas Construction Co., Fort Wayne Ind, 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............00+. 492 
EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind...... coos 423 
Isbell-Porter Company, New York City........: eeeecceee 
Connelly Iron Sponge and Governor Co., New York City 429 
Kerr Murray Mfg. Co., Fort Wayne, Ind. ............... 432 
ELECTRICAL APPARATUS. 
Wm. Henry White, New York City........0...0.0e0s coves 4 
ENGINES AND BOILERS. 


a 





The Hazelton Boiler Company, New York City...... ... 417 
PURIFIER SCREENS. 
John Cabot, New York City................. eccccsecccccs 0 


GAS STOVES. 
American. Meter Co., New York and Philadelphia........ 425 
Maryland Meter and Manuf. ri » Md. 438 
Keystone Meter Co., Royersford, Pa.. 
Nathaniel Tufts Meter Co., Boston Mass 










. 438 
Wm. M. Crane Co., New York City... . 417 
George M. Clark & Co., Chicago, Ills..........ceseeeees- 416 


434 | dition. 





POSITION WANTED 


With a Gas Company. 


Thoroughly competent young man wishes position with 
some Gas Company. Has had 18 years’ experience meter 
repairing, gasfitting, setting meters, complaint work, and is 
familiar with office work and gas work. First-class refer- 
ences and testimonials. 


1318-2 Address “ F. N.,” care this Journal. 


a s 
Position Wanted 
By a Man who is not Afraid of Hard 
Work. 
Has had 20 years’ ience in all the d = 
facturing, dunituiiens, new beamed poh cr hogueee catia 


Address “* W.,” 
Care this Journal. 


en: 
Position Wanted 
As Manager or Engineer of a Gas 
Company. 
Thoroughly Competent Gas Manager of ” ex- 
rience in the anufi ‘ing and the mative Sade of « 
as Company desires a position as Manager or Engineer of a 





1296-tf 








Gas Company selling not less than 50,000,000 i 
anpum, Tfighest references given. Adder _— 
267-t£ Care this Journal. 





FOR SALE. 
PURIFIERS. 
Two 8 by 10 purifiers, with 8-inch center seal and connec- 
tions. Center seal made for four purifiers, All in good con- 
Address C. M. KELLER, 


1312-tf Columbus, Ind. 





Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 








pensive. Write to 












DSW SAP eee ll 
— 2. 





HENRY MARQUAND & CO, 


BANKERS 


AND 


BROKERS. 


160 Broadway, New York City. 





KENTUCKY CANNEL COAL, 


FOR GAS AND 
DOMESTIC USE 


Geo. R. Histor, F.C.S8., F. R.S.S.A., Gas Engineer of Paisley, Scotland, says in his analysis: ‘‘This is a 
remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 lbs. of sperm candles.” 
This coal mined and shipped in box cars, Write for sample car and delivered price. 


The Greasy Creek Cannel Coal and Tramway Co., 


163 WEST WASHINGTON 





STREET, CHICACO, ILLS. 
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JEWEL GAS STOVES AND HEAT ‘ 


Win the Gold Medal at 
Paris Exposition of 1900, 

















— 











Competing with best productions of the World’ Ss best makers, 
and without a representative from this Company to show valua- 
ble points. 


Judged by the World’s Best Experts, they Win on their Merits, 








Many consumers prefer a stove thus highly honored. Why not be in a position 
to furnish it to them? Jewels cost no more than others. 


«GEORGE M. CLARK AND COMPANY, — 
CHICAGO, U. S. A. 
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If you have not received our 
Fall Catalogue No. 18, send 
for copy. 


Keep on file No. 17 and No. 
18 for full line of Gas Appli- 
ances. 


Wm. M. Crane Company, 
1131-1133 Broadway, New York. 
FOUNDRY: PEEKSKILL, N. Y. 

















“THE MINER” 
Globe 
Street and Boulevard 


Lamps. 


THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 








GAS TAPPING MACHINES| 










Drilling and Tapping 


Pipe under Pressure 
WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 

Size of Combination Drills 
and Taps % to 4-inch. 
Machines Sent to any Gas 
Compe for Thirty 

ays’ Trial. 


Send for Circulars. 


Gan, Lh 
DAYTON, 0. 


Cheapest and Best. | 


AN INSURANCE. POLICY 


O any manager who is thinking of lia- 
bility insurance, we would like to 
show this kind of a machine. 


It is a safe machine to work with, your 
men are safe, and you have a good policy 
for their protection from asphyxia. 


CATALOGUE OF MUELLER MACHINES FROM 


H. MUELLER MFG. COMPANY, 
DECATUR, ILLS. 






Special Attachment, 
B-109, 





Tube Boilers. 


Boilers we Built have been in Constant Use 18 
Years, and are in Operation To-day 
with Fine Results. 
10 to 25 Per Cent. Guaranteed Over Other Boilers 
Strong, Natural, Upright Draft, 
Consumirg All Kinds of Fuel. 


Hazelton Water 


HIGH PRESSURE. 


The Pioneer Vertical Water-Tube Boiler of the 
World. 


Over 11% Square Feet of Heating Surface per Horse 
Power. 


High Quality and Durability of the Tubes the Most Dry 
atthe a Vital Part of @ Boiler. | Absolutely Shem. 
Fastened at One End Only, Fxpand and Contract Small Floor Space, Less per Horse Power than for 
Without Strain, Averting any Pos- Any Other Boiler. 


sibility of Leakage. 


- HAZELTON BOILER CO. 


SoLe PROPRIETORS AND MANUFACTURERS, 


120 Liberty St., N.Y. ii coriacat 


Cable Address, “ Paila,” N. Y. 
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AMERICAN BRIDGE CO., 


GENERAL OFFICES: 


No. 100 Broadway, New York City. 


Designers and Builders of all Classes of Metallic Structures. 
WE have decided to carry at all our plants a large stock 
of Raw Material, from which we can furnish with great 


promptness any ordinary order for Steel Bridges, Roofs, Build- 
ings, Columns, Girders, Beams, Channels, Angles, Plates, etc. 








yy a 

BRANCH OFFICES AND WORKS: 
Boston, Mass. East Berlin, Conn., Albany, N. Y., Croton, N. Y., Rochester, N. Y., 
Buffalo, N. Y., Elmira, N. Y., Horseheads. N.Y., Pittsburg, Pa., Athens, Pa., 
Pencoyd, Pa., Philadelphia, Pa., Trenton, N. J., Wilmington, Dol., Baltimore, Md., 
Columbus, O., Youngstown, O., Canton, QO., Lafayette, Ind , Chicago, Ills., 


Milwaukee, Wis , Minneapolis,Minn.. New Orleans, La. 








CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered vy Five U.S. Patents. 

In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUPACTURERS, 
FOR FURTHER INFORMATION “WRITE CINCINNATI, OHIO. 


B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 











Mr. T. Viner Clarke, of London, E iled 1 Chart or . 
Coal Tar Genealogical Tree. Map ilustraing the various CHEM! Gal PRODUGTS DERIVED FROM 


COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number aenesting to near sais offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent 


A. M. CALLENDER & CO., No. 32 Pine Street, New York. 








\\ 


| emg 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chiei Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION GO., LD. 


American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: 19 ABINGDON STREET, WESTMINSTER. S.W. 


Telegraphic Address: ‘‘CARBURETED LONDON AND TORONTO.” 








The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 


Cubic Feet Daily. | » Cubic Feet Daily. 
Blackburn, England - - = = = 1,250,000 Winnipeg, Man. - ae OS : , 
Windsor Street Works, Birmingham, England - = = += 2,000,000 Colchester, England ( Second Contract) - - 2 + # © 900,600 
Saltley Works, Sieestaighem, agent -¢ - - = = 8,000,000 York, England - - - ‘e« <<. > > See 
Colchester, England - - = = = = = 900,000 Rochester, England - - - - - - - = = §00,000 
Birkenhead, England = - - - = = 2,260,000 | Kingston, Ont. - oie” oi oar oe 
Swindon (New Swindon Gas Company), England - - =» 120,000 Crystal Palace District. Eng and - es ee 
Saltley Works, Birmingham, England (Second Contract) - — = 2,000,000 Duluth, Minn. = EAS SS ee 
Windsor Street Works, Meniaguem, Saget Greed seme 2,000,000 Caterham, England - - - - - - * = = 150,000 
Halifax, England = - - 1,000,000 Enschede, Holland- - - - - Sy to ss = a re 
Wormto - - - = = & © +2 + + © =~ G3R600 Leic:ster, England- - - - : I 6 
Ottawa - - - = = 250,000 Buenos Ayres (River Platte Co. | el Pe ag - => 700,000 
Toronto (Second Contract, Remodeled) - = = + = = 2,000,000 Burnley, England - eS Ao SS > 
Lindsay mand . - 5 = + + = 126,000 Kingston-on-Thames, England * 8 ue 1S * Sey se 
Belleville - - * ¢ © = #4 - 250,000 Accrington, England - - - - - - - = = 500,000 
Ottawa (Second Contract) - - 5 2 = 2 + + = 260,000 Tonbridge, England Se Se ty SS RS ee ee 
Brantford (Remodeled) - - - - - + - = = 200,000 Stretford. England- - - - - - - - = = 500,000 
St. Catherine’s Gaestend) - + + 2 2 + = = 260,000 | Oldbury, England - - - 300,000 
Kingston, Pa. - = - - 2 2 © © = = = 125,000 Saltley Works, Sadedion, England (Third Contract - — = 2,000,000 
Montreal - - - - 5 + © =: © = = = 600,000 York, England (Second Contract) - - - > 450,000 
Peterborough, Ont. - - - + + += = + = = 260,000 Rochester, England (Second Contract) - - - - - = 500,000 
Wilkesbarre, Pa, - - 5 2 = = © = 780,000 Newport, Monmouth, England - a os 260 “1 
St. Catherine’s (Second Contract oe 7 el eT etl 250,000 Nelson, British Columbia (Complete Gas Works), 
Buffalo, N.Y. - - Sek tae a ~ 2,000,000 











aUtneriand Construction & Improvement " 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 





Owners of the “SUTHERLAND” Patents for Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, — 
Operated, Bought and Sold. 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, Ill. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. ; Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. _Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 


CORRESPONDENCE SOLICITED. 











\\" 
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Kern Incandescent Gas 
Light Company’s 
Systems. 


NO CHIMNEY. NO BREAKING GLASS. 
NO BLACKENED MANTLES. 


CAN BE USED WITH 


Manufactured Gas, Non-Carburetted Gas, 
Natural Gas or Gasoline Gas. 
35 TO 40 CANDLES PER CUBIC FOOT. 





Burner No. o consumes § cu. ft. . 30-candle power. | Burner No. 3 consumes 3 cu. ft. . 105 candle power. 
“ “cs I ““ I oc < 35 “ “ “ ty 4 “cc 4 “ r 140 “ 
“ o “ 2 “ F 70 “ “ “ “ 7 “ 7 “oc 3 225 
Prices Reasonable. Catalogues on Application. _ Agents Wanted. 


KERN INCANDESCENT GAS LIGHT COMPANY, 


18 MURRAY STREET, NEW YORK. 








7 









| Seeeeeeeseces SELESEES SHEE SEES 

Steward Burners. : 
Closest ) = : 3 

Attention to yes Samples F ; 
Durability, |Me#| 0 be Had 3 3 
Candle Power, @@ > forthe = 
Finished ii ; 
Appearance. Asking. 
The D. M. Steward Mfg. Co., sniieeaienae cour, WILLIAM poo yoo STATES, 
ae ante roe gama San Francisco, Cal. 1131-1133 Broadway, New York. 





FSSSSSSS SSS SS SSS SCPC SSP FSS SSS SSS SESE SS FSS SSS SSS SEPP VV ee Terry 








THE LINK-BELT MACHINERY CO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U. S. A. 


LINK=BELT si:tscte'ciasers 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
‘ati ditions and available space. 


R 


Voie teat : 





FOR SHUTTING OFF GAS IN MAINS 


beta * a +“ Link-Belt” Breaker. CATALOGUE UPON APPLICATION 
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AMERICAN GAS COMPANY 
GORSITUGLOIS Of Goal Gas Apparatus. 


BASTEHRN AGENTS. FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GENERAL AGENTS FOR 





BRONDER’S CHARCING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


RECUPERATIVE FURNACES, MASHER, CONDENSERS, PE, Pn MACHINES, COKE BONVETERS, a 











SOLE UNITED STATES AGENT FOR 
ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 
e 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, ald Making a White, Bright, Non-smoking Gas. 





CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE GAS WORK S.__.00 











No. 118 Farwell Avenue, - Milwaukes, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~_ROOTS’_. 
LATEST IMPROVED GAS EXHAUSTER 


NEW GAS GOVERNOR | AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF -AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 














INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 





P. H. & F. M. ROOTS Co., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelnhia, Pa. 
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WARREN FOUNDRY AND MACHINE GO.,, ORNELL & UNDERHILL, 
enabiihe 136, worusat rainpororen, x. | Wrought & Cast Iron Pipe, 


New York Office, 160 Broadway. MALLEABLE AND CAST IRON FITTINGS, 
Or. CAST IRON WATER AND GAS PIPE. Brass and et hewidga and Gate 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 43, 45 AND 47 BEACH ST., NEW Stas: 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. 


SpuUMMOND = “cmeronmga vier aretenrs ,.,._,, BINDER for the JOURNAL. 
























sosircrnens or EMAUS PIPE FOUNDRY. 


A | DONALDSON TRON COMPANY. EMAUS, PA | 


(aa =4 A RANE NC SS (] 
CCAS aa WATER. Plpekeh 
GENERAL SALES i BROADWAY, CAST IRON PIPE AND SP SPECIAL CASTINGS 


WATER AND 
Western Office: Monadn: a ee Chicago, IIIs. Also, rLanan PIPE, LAMP POSTS, Etc. 








CHARLES MILLAR & SON CO., Selling Agents, Utica, N.Y. 


lydra 











fi Prefer 5) ie) ss BEL MARY CF) 
CAST IRON PIPE and SPECIALS FOR WATER AND GAS. keiings 
Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. ee Ee 
GHRIS. GUNNINGHAM & SON, 


THE NOVELTY STEAM BOILER WORKS 


BROOKE YN, N. YW. 





STORAGE TANKS FOR GAS WoRKs, 
To Retain Fluid Material of Any Sort. © 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1868, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 




















PUBLIC LIGHTING TABLE. 

















SEPTEMBER, 1900. 


\wable No. 2, 









































rd Table No. 1. NEW YORK 
x FOLLOWING THE || — CITY. 
e MOON. | Au Nieut 
& | LiguTine. 
YI si | | Exti 
a 3 Light. picks | Light. a5 
| P.M. | A.M. 
Sat. | 1| 9.20 r| 4.20 am] 6.30 | 4.20 
Sun. | 2 10.10 4.30 6.30 | 4.20 
Mon. | 3{11.10 4.30 6.15 | 4.30 
Tue. | 4/12.10 am) 4.30 6.15 | 4.30 
Wed. 5| 1.20 4.30 6.15 | 4.30 
Thu.| 6| 2.30 | 430 || 6.15 | 4.30 
Fri. | 7|NoL. |NoL. 6.15 | 4.30 
Sat. | 8|Nol.ru|NoL. 6.15 | 4.30 
Sun. | 9|NoL. |NoL. 6.15 | 4.30 
Mon. |10| 6.40 pm} 7.50 pm! 6.05 | 4.40 
Tue. j11} 6.40 8.30 | 6.05 | 4.40 
Wed. |12} 6.40 9.10 || 6.05 | 4.40 
Thu. |13/| 6.40 ~ |10.00 6.05 | 4.40 
Fri. |14| 6.40 10.50 6.05 | 4.40 
Sat. |15| 6.40 19/11.50 6.05 | 4.40 
Sun. |16}| 6.30 12,50 AM|| 6.05 | 4.40 
Mon, |L7| 6.30 1.50 5.55 | 4.50 
Tue. |18| 6.30 2.50 5.55 | £.50 
Wed. |19| 6.30 3.40% 5.55 | 4.50 
Thu. |20| 6.30 4.50 5.55 | 4.50 
Fri. |21| 6.30 4.50 5.55 | 4.50 
Sat. [22] 6.30 4.50 5.55 | 4.50 
Sun. |23}| 6.20NM| 4.50 5.55 | 4.50 
Mon. |24}| 6.20 4.50 5.40 | 5.00 
Tue., |25| 6.20 4.50 5.40 | 5.00 
Wed. |26| 6.20 4.50 5.40 | 5.00 
Thun. |27| 6:20 4,50 5.40 | 5.00 
Fri. |28] 7.20 4.50 5.40 | 5.00 
Sat. |29| 8.00 4.50 5.40 | 5.00 
Sun. |30! 9.00 5.00 5.40 | 5.00 








TOTAL HOURS LIGHTING 
DURING 1900. 





By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs.Min. 
January ....230.50 | January. ...423.20 
February. ..175.40 | February. ..355.25 


March..... 189.00 | March... ..355.35 
April.......160.30 | April...... 298.50 

150.40 | May....... 264.50 
June ......137.00 | June...... 234.25 
PUP ei c6 nec 152.00 | July....... 243.45 
August ... 171.50 | August ....280.25 


September..187.20 | September. 321.15 
October... .213.10 | October .. ..374.30 
November.. 221.50 | November ..401.40 
December. .231.50 | December. .433.45 


















\y Total, yr. .2221.40 | Tota yr...8987.45 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICAGO, 54 Lake 8t, 


Welsbach Street Lighting Company 


- OF AMERICA . 


ke Welsbach System 
stones“ of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 


has been fully demonstrated. 
POINTS OF MERIT: 
Economical, 
It is Attractive, 
Successful, 


Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPAHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 





No. 56. No. 38. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 


Welsbach Famous Mantles. 








THE INCOMPARABLE OTHER 
WELSBACH BRANDS 
MANTLE: Magnificent 
FINEST EXAMPLE Brilliancy 
OF INCANDESCENT Endurance. 
THE HIGHEST 
GAS LIGHT - ~~" TLLUMINATION, 


EVER EXHIBITED. 


ss 


Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, = = = = = 70 Wabash Avenue. 








The Lowest Cost. 





Se 
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‘THE UNITED 
GAS IMPROVEMENT 
COMPANY. 


33k 














THE STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS. APPARATUS. 


CONTRACTS RECEIVED SINCE JANUARY 1, 1900. 


SETS. | SETS. 





DAMOVEARL BY. kt eH me Oe 1 | CARBONDALE, PA... ..... - I 
WEST CHESTER, PA. ... 1. « « « « o | DRAGREOBACE NN. ww tt tt I 
Ce ee ee 2 TE se ae 8 ee I 
OGDEN GAS CO., CHICAGO ..... I a a a ee I 
CENTRAL UNION GAS CO., NEW YORK 1 SUATTLE, WASH. 6.4 56.2 2 8 ee I 
SPRENGER, MAGS. . 2 i ew te we ee 1 peg ee 1 
ok ee ee I FIGCHOEING ING Jo 5 ce eles 4 Se 2 
BROOKLYN UNION GAS CO., BROOKLYN 1 PATEPG NS. wt ttt we + 2 
Speen, WHS 6 ek HH ee ow 2 a 2 
CAMBRIDGE, MASS... ...... 2 Pg OR ee er I 

ee I eee cee ae ee ce o'e  e ee 26 

TOTAL SETS INSTALLED TO JANUARY 1, 1900 . . . « «© + «© © e @ 327 

TOTAL, GUTE INSTALLED TO DATE 2... « . 6 ss eee ee we 353 

TOTAL, DARL GAPAGIVY. « «© st ee ee ee 226,600,000 Cubic Feet. 


The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. ‘Incorporated 1890. 
Cuas. E. GREGORY Lone Dawe R. ax V. Prest. & Treas. 
RNETHY, 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
Sea ———_ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_ ea 
Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
262 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 


.H.Gurkes, H.A. 
Fics President. 

















E. D. Warre, 
President. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y 


=. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
FIRE BRICK . . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Sones for the U. S., Coze System of 
Inclined Benches. 


Estimates dha Ge a heer nter for Most Successful 
Style of Construction. 


Also for Free-Firing and Full and Half-Depth Regenerative 
Benches, yor Bae either Coal or Coke 


914, 916 & 986 Walewright Bullding, Ste Louis, Mo. 


Manufacturers of 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 


Adam Weber, 


Proprietor, 
Manhattan Fire Brick and Enameled 
Clay Retort Works, 3 


Works, Weber, N. J, 


Office, 68S East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 








32 Pine Street, N. Y. City. 








Works, 
LOCKPORT STATION, PA. 





—ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WILLIAM GARDNER @ Son, 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, aT. Amboy, N. J. 
OFFICE, 418 to 422 East 23d S8t., N. Y. 


Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patchii ng retorts, puttin; 
mouthpieces, making ve as bench-work joints, lining last 
furnaces and cupolas. This cement is mixed ready f se 
Economic and thorough in its work. Fully warranted to stic k. 
Price List, f.o.b. Galesburg or Brooklyn. 
In Casks, 400 to 800 pounds, at A cents per pound. 
In Kegs, 100 to 200 
_ In Kegs less than 100 * 


C.L. GEROULD, enniiinatite: 


Eastern Agent, GEO. P. WARRINER, 676 Bedford Ave., 
BROOKLYN, N. Y. 





Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THB 





Our ir. mense establishment ts now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our R t Coal or 
Coke can be used as Fuel in Furnaces. 








OAKHILL GAS RETORT & FIRE BRICK W'KS) 


Tuo. J. Surrs, Prest. J. A. Taytor, Sec. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY Af 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
ney Tops. Bkker Oven Tiles 12x 12 x2 
and 10x10x2. 


WALDO BROS., 102 MILE 87., BOSTON, MASS. 
Sole Agents for New England States. 











JOHN DELL, 
General Manager. 


MISSOURI FIRE BRICK CO, 





MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 


vaith Regenerative Furnaces, Constructed to Burn either 
CORRESPONDENCE {6 RESPECT 


Coal or Coke. Also Plain Benches. 
FULLY SOLICITED. 


| all Olive SL, Continental Bank, $S7- LOUIS, MO. 
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CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


218 LA SALLE ST., 
CHICAGO. 





National Gas «i Water Company. 





| 





Gas Engineers 
INSPECTION AND ADVICE. 





PLANS AND ESTIMATES | 
FOR IMPROVEMENTS OR 
REPAIRS. 








GAS WORKS SPECIALTIES, 
‘ AUTOMATIC STREET GAS GOVERNORS, 
BALANCE GAS GOVERNORS. 


“lron Sponge” and Natural Oxide 





FOR GAS PURIFICATION. 


NEW YORK CITY. 


HXHAUSTEHERS, ETC. 


Connelly Iron Sponge & Governor Co. 


No. 357 CANAL STREET, 





er ee CONNELLY IRON SPONGE & — co., 


South Canal Street, Chicago. | 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
82 Pine St. N. Y. City. 





Farson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any res 
unless satisfactory. Manufactured by the WATERTOWN STEAM 


H. E. PARSON, Supt., 457 Putnam Ave.. 


nsible y for trial. Nosale 


LOWER COMPANY. 
Brooklyn, N. Y. 





The Chemistry of 
Illuminating Gas, 


By NORTON H. HUMPHRYS. Price, $2.40. 
A. 


e CALLENDER & CO., 32 Ping 8r., N.Y. City. 





The Cas Engineer’s 
Laboratory Handbook, 


By JOHN HORNBY, F.I.C. 


Price, $2.50. 


A.M. CALLENDEH & CO., 32 Pine Street. N Y. City 





Practical Hints on the Construction and Working 


of Regenerator Furnaces, 
By MAURICE GRAHAM, Assoc.M-.Inst.C.E. 


Price, $1.25. For Sale by 
A. M. CALLENDER rg CO., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky. Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK 











BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade... .»#, 
Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 





Washington Building, New York. 








CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ei. 


Also, Gate Fire Hydrants with and without Independent 
Nozzie Valve. All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby & 1 12 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 








Circulars and Prices on Application. 





Ludlow Valve Mfg. Co., - 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %<” to 72”, 


' Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


Bristol’s Recording 
PRESSURE 
GAUGE. 


For continuous re- 
cords of 










Gjreet 
Cas Pressure. 
Simple in con- 


struction, 
accurate in operation, 
and low in price. 
/ Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 





HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 





“R42 P FY 28s ww 1) es | CF 
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the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COoOorRE, -E.. 


MINES, - -* Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = Locust Point Baltimore, Md. 
OFFICE, - 640 Equitable Building Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


amet ood 


KELLER ADJUSTABLE 
COKE CRUSHER 


71 Broadway, N. Y. 





ple, Durable. 
any Size Desired. 
KELLER, 
Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Cc. M. 
Sec. & Supt. 





MADEIRA, HIititsL,s & CO., 


INCOHRPORATSED. 
MINERS AND SHIPPERS 


Anthracite and Bittminons Goal and Coke. 


GENERAL HASTERN SAGES AGIEINTS 


PENN GAS COAL OO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


OwWNERS OF OVER 1,0OO COAL CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


OFFICES: 
PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDCEPORT, CONN. 












NEW YORK, 
143 Liberty street. 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 


Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 
A.M. Callender & Co., 32 Pine St., N. Y. 





GREENOUGH’S 


“DIGEST OF GAS CASES,” 


a 
Frice, 85.0o. 
a 

This is a valuable and important work, acopy 
of which should be in.the possession of every 
gas company in the country, whether large or 
small. Asa book of reference it will be found 
invaluable. Itis the only work of the kind 


which has ever been published in this country, | — 


and is most complete. Handsomely bound. 
Orders may be sent to 


A. M. CALLENDER & CO.. 33 Pine St., N.Y. 


















EpmunpD H. McCuLiovaa, Prest. Cuas. F. GODSHALL, Treas, H. C. Apams, Sec, 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities, 


Principal Office, 224 South 3d St, Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and Pittsburgh, Pa. 




















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS... 
Principal Office & Works, Waltham, Mass. © Boston Office, R'm 18, Valean Bldg,, 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, — 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 








Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
3 plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House work. and 
Special Castings of all Descriptions. 


BAXTER & YOUNG, a. E. BOARDMAN, C. E. JAMES T. LYNN, 


CONTRACTING AND CONSULTING | “OUSulting and Contracting Engineer. | Gags ENGINEER 


| Particular attention given to Gas, Water and Electric 


GAS ENGINEERS. | Plants. Long and successful experience CONTRACTOR, , 


with the problem and practice of 

tidied iti iia Rinaldi ia il “Filtration for Public Water Supply.; Wayne Bank Building, - DETROIT, 
Artificial and Natural Gas Properties. | BREVARD, N. C. 
COMPLETE GAS WORKS ERECTED: | 


wep Maine Furnished and Laid, Geo, Shepard Page’s Sons. Consulting E Nowe, 
CORRESPONDENCE SOLICITED. | CAS MAGHINERY. onsu Ing ngimeer 


OFFICE : WAYNE COUNTY BANK BUILDING, | Cort CONTRACTOR, 
Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. $78 FIFTH AVE. N. ¥) 


Kerr Murray Manufacturing Company, 


Steel Gasholder Tanks, 


SINGLE, DovBLe AND TRIPLE: LIFT CIASHOLDERS, 
ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS sam. 
tron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers 
Wooden Trays, Floor Carriages, Center Seal and Valve. System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 
VALVES, Double Gate, Hub Flange, Outside Screw ae (Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 

















GAS PROPERTIES PURCHASED. 

















Address, 


KERR MURRAY MANUFACTURING | CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 



































[ro Holder ‘Tanks, | CONDENSERS. 
ROOF FRAMES. Scrubbers, 
Girders. Bench Castings. 
BHAMS fe aint ape, © _OIL STORAGE TANKS 
PURIFIERS. _—Sa SS -= “ | Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








ALEX.'C. HUMPHREYS, M.E., M. Inst. C, E. ARTHUR G. GLASGOW, M. E., M. inst.C. E. GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


H UMPH REYS & G L ASGOW, Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 





BANK OF COMMERCE BLDG., 9 VICTORIA STREET, 
31 Nassau Street, London 8.W., 
Wass Seem mieten GEORGE R. ROWLAND. 
Formerly with the Continental Iron Works. 
CONSULTING CAS ENCINEERS Draughtsman and Constructing Engineer. 
Drawings, Specifications and Estimates furnished for the con- 
AND MANACERS. struction of new works or alteration of old works, Special 


attention given to Patent Office drawings. 
CAS PROPERTIES PURCHASED. Office, No. 245 Broadway, N. Y. City. 
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waters or ThE Mitchell Scrubber, Paventod. 7 


ENGINEERS, 
IRON FOUNDERS, 
| a uy MACHINISTS. 


400 Chestnut Street, sheen ase Pa., 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Cas Fiolders, 


Single, Double and Tripte Lifts, with or without Wrought 
Iron or Steel Tanks, 


PURIFIERS, CONDENSERS, SCRUBBERS. 
Send for Pamphlet. 





TEEPE 


Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


‘ THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidenta. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferr es) 
NEW YORK, Borough of Brooklyn. 























BUILDERS OF 


Gas EXolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round. Oval. or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS). | eemscus:carsvmnens rns: 











Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., under a stated pressure. Send for samples, 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 





Plans and Estimates Furnished. Cc. A. GEFRORER 
° . , 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth St, Phila, Pa 





C 


aT 
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pag eee str t T. H. Bron, Asst, Mangr. 
‘TACEY, Vice-Prest. & Gen. Mangr. gr rey Treas. 


THE STACEY MANUFACTURING C0. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, mith or mithout Wrought Iron or Steel 
‘ Tanks. 


i = Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


) Pressed Steel Mouthpiece Lids, Self- 
Sealing a Lids. 


- Ce eles e: Cincinnati, O. 
Ea a n Office: 911 Drexei Building, Philadelphia, Pa 


RITER- CON LEY MFG. Co. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoRK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New York City. 

















ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


respondence with Gas Companies gp i 8 or improving their Plan nts respectfully invited. 
Plans and Estimates Furnished.‘ 


1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANIES. 


Price, - ~ - = - - $5.00. 


_ AM, CALENDER & co. - No. 32 Pine Street, New York. 
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1842 «= fleily & Fowler, « 1900 


LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 








BUYLDERS OF 


sae IN r sees Gasholders— 


aml \ Peek. Single or Telescopic. With or Without Iron or Steel Tanks, 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the © 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 








mm LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


BENCHES, SCRUBBERS, 

CONDENSERS, | 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 








Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 











FIELD'S ANALYSIS 


For the Wear 1899. 
Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JOHN WV. FIELD, 


Secretary and General Manager of The Gas Light and Coke Co., London. 


A. 


Price $5. For Sale by 


M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 








oo 


—_ 
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HBatabliahed 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


Wet AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


| THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- — 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 
chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALRANY. N. Y. CHICACO. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES —, 


With Instructions for Care and Working of the Same 
| By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, MB 


Frice, 81.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER CO, 


8 senypore Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAs METERS. 
Station Meters of any Capacity. ° 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


ene best facies for manure: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled t 


ma awerosers Prepayment Gas Meters. 




















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc, 
~m—_“‘Perfect” Gas Stoves —z 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa. and WIESTER & CO., 22 Second St., San Francisco. 


























3a... |DO you wish to Know 


’ 
, e*2e7R 








cO%Xs 
CAS-FLOW 6 
» COMPUTER, % 
: ° 





. what size of Pipe to use to convey any quantity of Gas, any distance, with 
any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 





Price, 6.5x8 inches, in cloth case, $2.50. 
; For sale by 











o} A. M. CALLENDER & CO,, 32 Pine St.. N. ¥. City. 
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AMERICAN METER COMPANY, 


a NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT METERS. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
3 READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a—_ METERS REPAIRED. 


PREPAYMENT GAS METERS. 


om Own Patents. Strong. Simple. PROMPT _ ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPAN Y, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 





























FACTORY AT ERIE, PA. 








THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer. 


DETROIT METER COPIPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS METERS. 


UR equipment embraces the Latest and Most 
Improved Machinery. We make our own Tin 
Plate. We claim for ‘*BUHL”’ METERS, Increased 

Durability, with probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 


MAIL ORDERS SOLICITED. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc, = 7 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, « 75.N. Clinton Street, Chicago, 


Ocoupies this @pace every alternate week, F.; 


The Wester Gas Gonsituetion Company's 
IMPROVED SYSTEII 
COAL GAS APPARATUS 


Has been or is under contract to be installed COMPLETE at 


Spokane, Wash. Valparaiso, Ind., Reconstruction. 
Butte, Mont. Binghamton, N. Y. 

Peoria, Ills. Long Branch, N. J. 

Evanston, Ills. Durango, Col. 

Schenectady, N. Y., Reconstruction. Defiance, 0. 


Racine, Wis. Charleston, Ills. 








Davenport, lowa. : Waukegan, Ills. 
Moline, IIls., Reconstruction. 





FOR THE COMPLETE, PROGRESSIVE TREATMENT OF THE GAS FROM THE 
HYDRAULIC MAIN TO THE STATION METER, 


Comprising gradual condensation, extraction of tar without loss of 
illuminants, extraction of ammonia with large percentage of CO. ~ 
and sulphur by thorough washing and completing the extraction 
of sulphur by purification, either in ordinary purifiers, or our | 
IMPROVED BEAL DUPLEX PURIFIERS or DOHERTY-BUTTERWORTH PATENT — 
PURIFIERS, giving double the capacity of ordinary purifiers on the 
same floor area. 

This system is thoroughly protected by patents issued or ap- | 
plied for, and does not infringe any other Process or Patents, 
and in almost all instances makes use of existing apparatus. 

We have also supplied our Tar Extracting and Washing Ap- — 
paratus to a number of. works for use in connection with existing | 
equipment. 


a The Western Gas Construction 60., 


32 Pine St., New York. FORT WAYNE, IND. 














reg: 


ee 





